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Crossfire for 
Spectrum and 

Amstrad 



BBC Grand Prix 
and Dragon Spix 






Consultant Professor Christiaan Barnard 



Building on the tremendous success of Channel 4's THE 
LIVING BODY" now regularly attracting more than 1 U million 
viewers a week, Martech is proud to present THE UVING 
BODy" for the microcomputer. 

Designed and written by a specialist programming team 
and drawing on the knowledge and expertise of one of the 
world's leading publishers in the field of medical science, this 
software package now offers computer owners 3n 
unprecedented opportunity. 

Just as a flight simulation program allows you to try your 
hand at piloting a plane, no fewer than sw separate programs 
allow you to discover, understand and even control the 
workings of a living body. How well you do may depend not 
only on how quickly you leam, but also on your skill and 
speed of reactions. 

To help you master the six programs a 32 page, full 
colour booklet packed with helpful information and stunning 
illustrations is included Professor Christiaan Barnard, the world 



famous heart surgeon, has acted as consultant in its 
preparation. 

THE UVING BODY' software is all about YOU. 
It is challenging, exciting and very enjoyable. Don't miss it! 
(For Children — and enquiring Adults. ) 
This package includes six computer programs: — 

1. Getting to know your insides 

2. Building a blood system 

3. Heart operation 

4. So you think you can breathe 

5. Adventure in digestion 
6 Keeping Going 

plus a 32 page full colour booklet 

ONLY £19 95 cassette versions 

OR £24.95 on disc (CBM64-BBC 'B" only) / AISOO 

Available from most leading retailers or order / Goldcrest 

direct by mail (price includes P & P). /Multimedia 
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Martech is the registered trade mark of Software Communications Limited, 
Martech House, Bay Terrace, Pevensey Boy, East Sussex BN24 6EE 

TRADE ENQUIRIES WELCOME. PHONE: (0323) 768456 TELEX: 87465 EXIM Brighton 
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NEWS: Finally debugged QL at last available; £15 Japanese computers; Commons bans 
micro-pirates; Acorn slugs it out with the cnuis. Lynx — the cat c ame back. 

O Q LETTERS: Sinclair steam engine; a Q T FIRST BYES: Hacks versus hackers; 
•J O cowherd writes. O * how to make chips. 



Blackburn roving reporter. 



it 4 COMPUTER CLUB: A scoop for our 

45 
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modem and Amsirad disc-drive. 



SOFTWARE SHORTLIST: Quicksilva come back to life with Gryphon; Ultimate 
experience alienation; CP Software become Grand Masters. 



53 
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QUEST CORNER: Our regular review of what adventure games arc commercially 
available, Hugo North casts the runes. 

ATARI — THE MOUSE THAT JACK BUILT: Atari is go. Anything can happen in 
the next half-year. Meirion Jon es reports Jack Tramicl's war on home micros. 

THE NATION'S HEALTH: Are 

VDUs a social disease? 



C "J COMPETITION: Win an Atari plus 
•J F printer and disc drive. 



58 
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BBC GRAND PRIX: Can you smell the exhilarating scent of burning rubber? Better 
check your extension lead. A great game from Michael Barter. 



CC SPECTRUM CROSSFIRE: Armed 



T n AMSTRAD CROSSFIRE: Jason 

* %M Charlesworth transports a program. 



78 



1 and deadly — to yourself. 

DRAGON SPIX: A fearsome bundle of energy is stalking your living room. Send it 
down to the off-licence and concentrate on this gripping Tom Ficrs program. 
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SPACE JUNK: Nalin Sharma continues his odysscy through galaxies of garbage. 
Discov er how top-flight arcade games arc written in this scries. 

BBC GRAPHICS: Ever wanted to plot points in Mode 7, Mode 3 or Mode 6? Chris 
Bowerman puts the b oot in to accepted BBC pro gr amming procedures. 

SPECTRUM PIKCHACHANJA: Timothy CIoss puts the gloss on graphics with a 
mind-expanding visual animation procedure. 



Q C COMMODORE CBM-64 PIKCHACHANJA: Nalin Sharma does wonders with the 
O U number four. Be your own independent television station. 

ZX-81 SCREEN LASSO: Mark Stcnlakc ropes in his 16K ZX-81 to cut screen 
handling problems down to size. 
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1 fl /l CBM * 64 QUICKPLOT: JefTHatto enables you to plot points in high resolution and 



then switch back between hi-rcs and normal character display 

VIC-20 CO 

Mew compacts a Basic program 



1rt"T SPECTRUM COMPACTOR: 4 f| Q VIC 20 COMPACTOR: Peter 
U / James Higgo squeezes his Sinclair. I UO 

14 #| SPECTRUM SINGLESTEP: Singlestep from Ian Potts is one giant leap for a 
I U micro. Step through machine code programs. 

14 Q TELSOFT: Every month you can get Your Computer programs into your computer 
I O via a modem. This month it's Spectru m Pikchachanja and BBC Graphics. 

14 C QL TUTOR: Phil Holliday provides a fully-flcdgcd monitor program in the last of 
I w his series. Want to monitor machine code? Then this is the one for you. 

1 20 

10 K C-5 SINCLAIR WINNERS: Fasten your seatbclts as we reveal the lucky winners of 
Z. %M the world's most advanced tricycle. 

IO "T RESPONSE FRAME: Tim Hartncll helps readers who have problems with their 
£m I home computers. 



AMSTRAD DISASSEMBLER: Kevin Probert turns raw machine code data into 
rcadily-undcrstandablc assembly language mnemonics. 



1 O Q SOFTWARE FILE: Ten pages of 



free software. 



1 R *) DATEBASE: Forthcoming micro 



events are subtly hinted at. 
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^^= It's a range of top quality software from 
Commodore designed to make the most of your 
Commodore 64's capabilities 
=^= New packages will be 
introduced to the Gold 



tne most or your 

Medallion 

Softwawi^ 



Medallion range every so often, 
but only if they are really IH 

exceptional. They'll definitely be hard soft to beat. 
=^= Miss any of them, and you really will be 
missing out. 

MUSIC MAKER 
=== Whether you're an accomplished musician 
or an out-and-out beginner, Music Maker 
strikes exactly the right note. 
^^= No matter if you've never played a note 
before, so long as you can hum and you know 
your ABC, you can start to play famous popular 

tunes immediately. 

^^= And it won't 




be long before you 
appreciate Music 
Maker's many 
^•\> advanced 

capabilities: 
you can 
synthesisemany 
musical instruments, even 
create your own 'synth" electronic sounds, 
choose between monophonic or polyphonic play, 
summon up pre-programmed rhythms and bass 
accompaniments, and more. 
i=§ Music Maker is the first in a series of 
packages which will fully exploit the Commodore 
64's outstanding musical capabilities. 
^^= On disk or cassette, with music keyboard, 
a clear and concise manual, and song book, for 
just £29.95. 

SPIRIT OF THE STONES 
^^= It's a treasure hunt for 41 real diamonds 
hidden somewhere on the Isle of Wight. 
^== Only one man knows where they are, and 
he's not saying. 
=^= All that he has to say he's said already - 



GOLD 

IF YOU 
YOU 




>$»$»$}$4$9$999$9$»(> 



rmniNE 



but in the form of riddles, clues and puzzles 

^== Solve the puzzles in the Spirit of the Stones 

program and you'll 

find it much easier 

to solve the puzzles 

in the Spirit of the 

Stones book. 

^^= Solve the 

puzzles in the book 

and o ne to r more) of the diamonds can be yours 

^^= Whoever discovers a diamond 

can also claim his or her share of the 

Royalty Fund, which could grow to a 

maximum of £1 million. It's a game 

that's as entertaining as it 

can be rewarding 

'h^f**^* ^= On casse 







disk. £14.99. 
INTER NATIONAL FOOTBALL 

== Already it's recognised as the best 
football game ever seen outside of Wembley 
^^= It's startlingly life-like, and gives you near 
perfect control of the players. 
^^= You can kick the ball, dribble it, pass it 



FOR MORE INFORMATION CONTACT COMMODORE INFORMATION CENTRE, 1 HUNTERS ROAD. WELOON. CORBY. NORTHAMPTON NN 7 IflX HI: CORBY (053G1 286 



MEDALLION 
HAVEN'T GOT IT 
VENT GOT IT. 




head it or even throw 

it in from the touch- 
line. And every time 

you belt the ball into 

the net. the crowd 

cheer wildly. 

=^^= How often you 

score depends on how good you are. and also at 
what level you choose to play. 

a There are 9 levels 
you can play against the 
computer. Or you can play 
a friend. 

^^= International Foot- 
ball is a real test of skill, 
dexterity and speed. It is 
certain to drive you football crazy. 
~ ^= On cartridge. £14.99. 
JACK ATTACK 
There's no other game like it. It has been 





addictive game, a game of strategy and cunning. 

We can almost guarantee it will turn you into a 

head-case. 

^^^ To stay alive, 

Jack must leap 

aside from collapsing 

bridges and crashing 

blocks, and at the 

same time he must 

make sure he doesn't fall into the water... 
and drown. 

== And that's the easy bit. 
i^= Because everywhere 
Jack goes he's dogged by jolly 
bouncing sadistic heads that 
are out to nut him. 
^e= He has to squash their 
heads before his is squashed. 
And Jack can't afford to lose his 




voted by the U.S. magazine 'Electronic Games 

Hotline' as a 'must buy.' ^V GOmmOClOPG 

s= Jack Attack is ^ ' 

about squashing heads. It's an 



head because we've only given him three, and 
when they've gone, he's gone... 

= Jack Attack is available 



HARD SOFT TO BEAT 



for both the Commodore 16 
and Plus/4. On cartridge £14.99. 



ELECTED TITLES AVAILABLE FROM BOOTS. WH SMITH. W00LW0RTH. SPECTRUM. JOHN MENZIES. OTHER LEADING RETAILERS AND SPECIALIST COMPUTER STORES 



At 21.15 hours on the night of May 16th 1943 

a flight of specially prepared Lancaster Bombers 

led by Wing Commander Guy Gibson of 6L7 Squadron 

left Scampton Airfield for a mission so daring, 

that if successful, would do immense damage 

to the German war machine and change 

the course of World War n. 




Dambusters' Lancaster Bomber 
reproduced by kind permission of the 
Royal Air Force Museum, Hendon. 



On May 16th 1985, a computer program will be 

launched, so fall of excitement and realism that it 

will change the course of games software production. 



I 
I 




t 



You will relive the spine chilling experience of this famous raid as 

you take the place of some of the bravest men in recent history. 

You will play the role of pilot, navigator, gunner and bomb-aimer 

in this real-time multiscreen, arcade/strategy game which is an 

authentic recreation of that fateful flight. 
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Contact Sharon O'Brien 
051420*1405 
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CYCLONE £6.95 TLL £5.95 - VORTEX ACTION G 



'AILABLE AT ALL LEADING RETAILERS 
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A probhecy is about to be 
fulfilled. The Dead will rise 
again tq eat the flesh of the 
living. 





Quicksilva Mail Order, P.O. Box 6, Wimborne, Dorset BA21 7PY. 

Telephone (0202) 891744. 



WARNING: These programs are sold according to QUICKSILVA Ud's terms ot trade and conditions oi sale. copies Of which ate available on request 
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COMMODORE^ 

A fully animated 3D adventure 
for 1 to 4 players extending 
over 64 colourful locations. 
REQUIRES A JOYSTICK. 
R.R.P. £8.95 
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DURELL sales dept., 

Castle Lodge, Castle G r een, Taunton, Somerset, TA1 4AB 
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Communication: 
/ the most exciting, essential part of any computer. 

In the past six months alone, over 150,00 
modems have been sold in the UK 

Now, the QL's own communications explosion is 
taking shape . . . and it has the potential to make 
: • more of communications than any other micro! 

Read on and discover exciting new ways to use 
; your QL . . . with the QL modem . . . telephony 
► unit . . . and powerful interface options. 
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DAVID KARLIN 

Why Q COM is 
everything you could wish 
for in communications. 



The QL is now communicating - via Q COM! This exciting 
three-part peripheral presents QL users with a multitude of 
ways to exploit the world of communications. 



Once connected to the QL. 
Q COM allows you to access the 
considerable number of phone- 
in databases, such as Prestel 
and QNet. 

Q COMenablesyou tocom- 
municate with other computer 
users. Its facilities indude elec- 
tronic mail, data transfer from 
Microdrivesand bulletin boards. 



Through it you can link your 
QL to larger minicomputers. 
Q COM has hill capability in this 
area, and allows the QL to talkto 
powerful mainframes 

Q COM's automatic dialling 



and call acceptance facilities, 
together with the storage of 
messages from other modems, 
will revolutionise the way you 
use your telephone, 

The next few pages of QL 
News tell you much more. 

Its enough for me to say here 
that with the QL and Q COM 



you'll be exploring new open- 
ings in communications for 
some time to come! 




David Kariin, 
Chief Design Engineer. 




The Q COM package 



Three special parts to stack! 
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C 
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3 QL communications 
interface 



3 



p-^ QL auto dial/answer unit 



To CON ") 



This multi -speed interface con- 
tains the sophisticated software 
used to set up QL communi- 
cations - and to control the 
Q CALL and Q MOD units. 

Q CON also comes com- 
plete with Microdrive-based 
software. This enables the QL to 
link to larger computers using 
VT100 and viewdata protocols. 

The software will also 
run any standard modem - 
connected via Q CON'S built-in 
RS-232-C port 

Most importantly, Q CON 
allows the QL to transmit and 



receive at rates switchable from 
75 to 9600 baud (encompass- 
ing the widely- used 75/1200 
Prestel rates, and 1200/1200 
half duplex rates for user-to- 
user exchange). 

Q CON is spedally styled to 
suityourQL-withsimilarfluting 
and ribs - and forms the base 
module of a vertical-stacking 
system. 

It's supplied with full instruct- 
ions, software on Microdrive 
cartridge, and connecting leads. 



Q CALL gives every QL user 
something out of the ordinary. 
It's a module which links 
directly to your telephone, and 
allows auto-dialling at the push 
of asingle key. In the same way, it 
will permit incoming calls to be 



accepted automatically . . . and 
even trigger pre-programmed 
activity from the QL! 

Q CALL is the central unit of 
the package.lt plugs directly into 
Q CON - so there are no con- 
necting cables to worry abouL 



rQMOo~j 

3 QL modem 
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Q MOD has all the powerful 
facilities expected of a modem, 
in a neat and simple uniL 

It uses either V23 75/1200 or 
1200/1200 baud rates, for Pres- 
tel, Micronet 800 and all the 



descnbcC 



viewdata services 
alongside 

It also incorporates a tele- 
phone extension socket for 
manual dialling 

Q MOD is the top unit of 




Q COM. and comes with a 9' 
built-in telephone cable. 

All three units are available 
from OELon (0276) 66748and 
from selected Sinclair stockists. 

The QL hooked 
on voice and data 

The QL can now act as your 
personal address book and 
telephone operator! 



Q COM allows you to store 
hundreds of personal or busi- 
ness numbers. 

You can store lengthy pass- 
words and account numbers - 
and recall them-at the touch of 
a single key 

And any information that's 
sent to you from other modem - 
owners can be gathered and 
stored on Microdrive cartridge, 
or incorporated into your QL 
Quill documents! 




Exploring the world 

of QNet, PrestelJ 

Micronet and more! 



Thousands of QL users already 
enjoy the excitement of linking 
to a nationwide mainframe. 

Q COM turns your QL into 
an intelligent terminal, allowing 
you to access many thousands 
of pages of information, soft- 
ware and communications facil- 
ities. 

The services brought to you 
through Prestcl can include 
Micronet 800, Viewfax 258 and 
QNet the new QL database. 

Membership of QNet will 
bring you free software, QL 
news and features, and all the 
wide-ranging services of view- 
data! 

If armchair shopping is more 



your style, that's easy too. It's 
often possible to place a direct 
order using your QL! For dedi- 
cated QL owners, there's a daily 
selection of software reviews, 
chart toppers . . . and all the facts 
and figures you need to make 
buying peripherals simple. 

With Q COM you can also 
download' software from the 
system directly intoyourQLand 
either use it immediately, or 
store it on Microdrive cartridge. 

In fact the only problem 
you'll face with a viewdata 
service is findingenough time to 
explore its many features! 

You can find out how to join 
QNet by phoning 01 -278 3143. 
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News . . . information ... banking i.crviccv and QNet . And only a traction of the QL's 
new viewdata capability 



QL meets the 
mainframes! 



The Q CON unit of Q COM 
turns your QL into a VT1 00 ter- 
minal, providing instant access 
to in-house computing services, 
both mainframe and mini. 

Whether you are using your 
QLathomeorat work, Q COM 
gives you access to electronic 
bulletin boards which provide 
help and advice 24 hours a day. 
You can leave messages or 
notices for friends or business 
contacts and even hold live 
discussions with them. 



Additional benefits for the 
QL business user include easy 
access of in-house company 
software, and the interrogation 
ol other data bases around the 
country. 

There's also the opportunity 
of linkingto British Telecom Gold 
- the widely- publicised and 
popular messaging service. 




QL Hardware 



Microdrive cartridge 
price cut to only £1.99! 




Sinclair Miaodnve eartndf/s - up to 100K ol progr.ims and data on a medium io compact you uii pop it into your pocket 



On February 1, the cost of 
Microdrive cartridges came 
down from £4.95 to £1.99 each. 

Microdrive cartridges are the 
QL's own unique storage med- 
ium. Each stores up to 100K ot 
information (that's 40 pages of 
A4 text), on a cartridge no bigger 
than a book of matches! 

Over 500.000 cartridges are 
now being used throughout 
Britain. 

You can store up to 50 differ- 
ent data files per cartridge, ident- 
ified by titles of your own 
choice. 

And QL Microdrives them- 
selves are standard equipment 
on the new ICL One Per Desk 
micro, and British Telecom's new 
Merlin Tonto. 



IEEE-488... 

the instrument 
connection 



IEEE-488 is the interface 
standard set by the Institute 
of Electronic and Electrical 
Engineers for instrumentation 
control. 



IEEE-488 - or General Pur- 
pose Instrumentation Bus - is a 
parallel interface specifically 
designed for high speed data 
transfer between a number of 



different types of device. 

It is commonly used for con- 
trolling instrumentation via a 
computer, allowing the creation 
of laboratory data acquisition 
systems, industrial control 
schemes, etc 

The QL now has a fully- 
fledged I E EE - 488 interface from 
CST It plugs neatly into the QL's 
RAM expansion port, and can 
control up to 16 instruments 
simultaneously. 

Its available from CST on 
(0223) 323302. 




Newinte 
3 1 /2"or 57 



An IEEE 488 interface slips discreetly into place. 



With new Q-Disk. you can 
transform the QL into a power- 
ful small business system - 
comprising QL, monitor, disk 
interface, twin disk drives and 
printer. 

Q-Disk upgrades the QL to 
disk storage. Fitting easily into 
the QL's left hand RAM expan- 
sion port, without the need for a 
special expansion box, it con- 
tains a Western Digital disk con- 
troller chip. Software is held in 
an on-board EPROM (so little 
of the QL's RAM is used). 

Plug in Q-Disk. and the QL 
accepts one or two disk drives, 
sized 3 in, 3'/2 in, 5 ] A in, either 
40 or 80 track, single or double 
sided. Even when two drives are 
used, they canbedifferent types! 

Q-Disk offers up to 1.6 
Mbytesof quick, reliable storage 
with a compatible disk drive. 

Its made by Computamate, 
who also offer a full range of 




QLto link students 



Strathclyde University, in 
Glasgow, plans to have a cam- 
pus network of 7000 QLs linked 
to a central VAX minicomputer. 

Thafs one QL for every 
student ... a major investment 
project in a university which is 
now a leading centre for artificial 
intelligence work. 

Sinclair is giving support 
worth £250,000 to the project 
And it's likely that QL users 



everywhere will benefit - the 
students plan to develop Al 
programs to run on the QL! 

The QL has impressed Prof. 
James Alty of the University's 
Computer Science Depart- 
ment, who says 'only the QL 
could offer the computing 
power, range of applications, 
and atx>ve all the portability, at 
a realistic price.' 



face to connect 3" 
disk drives 



complimentary QL disk drives. 
To contact Computamate. 
phone (0768) 811711. 
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The QLs 
hig h-tech spec 



Single dak unil filled with 5' i inch drivei jnd (inseO the QDivk toiitrodor 



Dimensions 
138 x 46 x 472mm 
(5V*"x1%"xl8V.i") 

Weight 

1388gms (3.055 lbs) 

RAM 

Massive 128K standard RAM, 
externally expandable to 640K. 
Extra RAM is available in 64K 
128K, 256K and 512K units, 
from third-party suppliers. 

ROM 

48K containing Sinclair Super- 
BASIC and the Sinclair Qdos 
operating system. 

CPU 

Motorola 68008 (runningat 7.5 
MHz) for all principal functions. 
(Architecturally, the 68008 is a 
32-bit processor with an eight- 
bit data bus. One megabyte of 
non-segmented address space 
is available.) 

In addition, an Intel 8049 
controls the keyboard, gener- 
ates the sound, and acts as an 
RS-232-C receiver. 

Operating system 
Qdos (developed by Sinclair 
Research) is a single-user multi- 
tasking time-slicedsystem using 
Sinclair SuperBASIC as a com- 
mand language with display 
handling for multiple screen 
windows; and device-indepen- 
dent input -output. 

Language 

Sinclair SuperBASIC, with the 
advantages of procedure struct- 
uring, extendability (including 
syntax); interpretation speed 
independent of program size; 
clean machine code interface; 
operatingsystem facilitiesacces- 
sible from SuperBASIC; equal 
capability for strings and arrays; 
and full error-handling facilities. 

Microdrives 

The QL incorporates twin QL 
Microdrives, each with a mini- 
mum lOOKcapacity, 3.5seconds 
average access time. Typical 
loading rate of machine code 
programs is 2-3K per second. 

Video 

High resolution graphics capa- 
bility with colour or mono- 
chrome monitor (or TV) in two 
modes - 512 x 256 pixels (four 



coloursavailable) and 256x256 
pixels (eight colours available). 
Normal character display for- 
mat of up to 85x25 with choice 
of character sets available (TV 
format of upto40to60columns 
depending on the software). 

Keyboard 

Full-size. 65-key QWERTY 
keyboard featuring a space bar, 
left- and right-hand shift keys, 
five function keys and four 
cursor control keys. The key- 
board can be angled by means 
of detachable feet 

Expansion 

Excluding RGB monitor, power 
socket and TV port, eight peri- 
pheral/expansion ports are 
provided - one internal expan- 
sion, one Microdrive expansion, 
one ROM cartridge, two serial 
and two control channels, and 
the local area network. 

Serial 

Two standard RS-232-C com- 
munications interfaces for 
printers, modems, etc Trans- 
mission at rates from 75- 19200 
baud or full duplex transmit/ 
receive at seven ratesup to9600 
baud. 

LAN 

For up to64 QLcomputersData 
transmission ovcrthc net canbe 
achieved at 100K baud. 

Power supply 
9VDCat1.8A.15.6VACatO.2A. 

Joysticks 

Provision for one or two devices 
for games or cursor control. 

Applications Software 

QL Quill - word processor 

QL Abacus - spreadsheet 

QL Easel - graphics 

QL Archive - database 

All four packages supplied with 

the QL. 

Price 

£399 including VAT QL 
programs, full A4 manual, 
power supply, 4 blank 
cartndges and free Helpline 
service. 




QL Software 



U pdated versions of Psion 
software now available! 

QL Abacus, Archive, Easel and Quill are thefourftion programs 
supplied with every QL They're now converted to 100% 
machine code, and as a result they load from Microdrive cart- 
ridge much faster. 

The overlays present in Version One software have been re- 
moved, resulting in noticably quicker on-screen performance. 

With the compactness of machine code, there's a big saving 
in QL memory too - all four programs now cope with larger, 
more professional applications! 

Version Two software is now supplied with every new QL. 
Existing QLUB members - see back page. 



QL Quill 

QL Quill makes it easy to type in, 
correct and store your letters, 
memos and reports. 

No training is needed - a 
beginner can be using QL Quill 
for word -processing within 
minutes! 

QL Quill has the facilities of 
professional word processing 
packages: including word wrap, 
search and replace, justification, 
page headers and footers. 




QL Easel 

QL Easel allows you to create 
graphs, bar charts and pie charts 
-at the touch of a key. 

The program handles any- 
thing from lines and shaded 
cu rves to overla pp i ng or stacked 
bars. 

QL Easel designs and scales 
automatically or under your 
control. Text can be added and 
altered as simply as data. 



QL Abacus 

QL Abacus is a powerful, yet 
easy-to-use spreadsheet. 

The program allows you to 
manipulate the contents of 
whole rows and columns by the 
names you assign them. Theres 
no need to depe n d on confusing 
letters and numbers. 

QLAbacusalsoincorporates 
a range of functions which let 
you carry out rapid 'what if 
analyses on your data. 
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QL- Archive 

QL Archive is a sophisticated, 
powerful database program. 

ft indudes a screen editor 
which allows you to design your 
own screen and format your 
reports, and a procedure editor 
which lets you tailor QL Archive 
to your own requirements. 

QL Archive is ideal for all 
database uses, yet its powerful 
enough to be used by many 
software houses to generate 



specific database applications. 




Non-members of QLUB can purchase new versions of the 
above software for £15 per title, or £50 for all four programs. 
Phone (0276) 686100 for details. 



(Lcfl to ngtit) QL Entrepreneur. Qt Pro|«t Planner and OL Deciiion Mjker from Sinclair 

Coming soon- 
QL Entrepreneur, 
QL Project Planner, 
QL- Decision Maker! 

Three new QL business programs - with a difference! 

QL Entrepreneur, QL Project Planner and QL Decision 
Maker train you to apply new and exciting management skills - 
through original and powerful means! 

An interactive teaching program gives you a thorough and 
enjoyable understanding of each subject - backed by a tcxt- 
bookand self-test facilities-and an applications program helps 
you to use your new expertise for specific problems and 
projects. 

All three titles will increase your understanding and extend 
your control - making involved subjects easy, stimulating and 
useful! 
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QL- Entrepreneur 

QL Entrepreneur is an essential 
program for anyone preparing 
to start a new business - what- 
ever it may be! 

It uses a 'question and 
answer" format to help you build 
a workable business plan. 

With the input you give, it 
works out the break-even point 
of the business; the first 18 
months' cash flow, the type of 
finance needed; the year end 
Balance Sheet and Profit and 
Loss accounts . . . and more! 

QL Entrepreneur builds your 
skills and techniques. 

Its flexible too, so that you 
can ask complex what if 
questions at any stage! 

The program comes with a 
third, blank Microdrive cart- 



QL- Project Planner QL* Decision Maker 




i 
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ridge and a comprehensive A5 
manual. 

QL* Project Planner 

QL Project Plannerwill produce 
plans you can understand, 
monitor and more easily 
achieve. 

First, you break the project 
down into its individual activ- 
ities, telling QL Project Planner 
how long each takes and which 
are inter-dependent. 

When you decide on a start- 
ing time/date QL Project Plan- 
ner will tell you when each 
activity must start and finish and 
when the project will be com- 
pleted. 

Each activity is divided into 
its critically important stages - 
those which can safely be 
moved around without altering 




j6 Triptych PuhUihlno Ltd 

the time taken by the project 
and those where movement 
will affect the completion dead- 
line. 

Whether or not you've used 
project planningsystems before, 
you'll be amaied at the differ- 
ence QL Project Planner can 
make. 

The program comes with a 
third, blank Microdrive cart- 
ridge and a comprehensive A5 
manual. 

QL- Decision Maker 

Whether you're thinking of 
buying a house, or taking on a 
new business contract, QL Deci- 
sion Maker makes the choices 
dearer! 

It lets you look at the possib- 
ilities - and their implications - 
through a decision tree. 



Once you've set out the deci- 
sionsand their probable costsor 
results, QL Decision Maker 
shows the outcomes which 
would occur from each partic- 
ular route. 

You can see how much 
money a decision could make 
for you ... or cost you. Complex 
"what if questions are dealt with 
swiftly and graphically. 

You can depend on theQL to 
highlight the best possible 
route! 

QL Decision Maker comes 
with a third . blank Microdrive 
cartridge and a comprehensive 
A5 manual. 

All three programs are avail- 
able from Sinclair stockists. 
price £39.95 each, or Sinclair 
Research. Tel: (0276) 686100. 




Now, buy a QL and 
you're a member of 
the QLUB-f ree! 



QLUB is the special Users Bureau for Sin- 
clair QL owners. 

Already, there are well over 10,000 
QLUB members . . . enjoying a whole 
range of information and advisory ser- 
vices. 

Until now, joining QLUB cost £35 per 
year. From March 4 , every new QL 



owner can become a member - free of 
charge! 

With your new QL, you'll find a post- 
paid form. Completeand mail itand you'll 
soon be a member of the fastest growing 
computer club in Ihe country. 

And you'll enjoy all the helpful services 
listed here! 



What QLUB membership offers you 

Regular newsletters 
delivered to your door 



One of the most important 
QLUB benefits is the special 
news magazine, appearing six 



times a year. The magazine pro- 
vides a forum for QL owners to 
exchange views and keep in 



touch withallthelatest develop- 
ments. 

Each issue is packed with 
updates on QL hardware and 
software, tips on applying the 
four QL programs, and news of 
how other people are using the 
QL 
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Special 
discounts 

QLUB members also receive a 
range of special discounts, with 
savings of at least 20% on selec- 
ted software products 

There are also special sub 
scription rates for Personal 
Computer News and QL User. 

Free Helpline 
service from 
Psion 

All QLUB members are entitled 
to 12 months special assistance 
from Psion. 

They're at the end ofthetele- 
phone to answer any questions 
on using the QL Abacus, 
Archive, Easel and Quill pro 
grams supplied with the com 
puter. 

Help is also available on any 
aspect of using Sinclair Super- 
BASIC. Qdos, or linking your QL 
with major peripherals. 

Psion will normally answer 
any queries within 48 hours. 



QL program updates are no 
longer available free to QLUB 
members. Ttrey will be sold 
separately. 



Good news for 
existing QLUB 
members too! 

As one of the first members o 
QLUB, you should already have 
received one free update of 
each of the four QL programs - 
and a letter with your new 
membership details. 

If for any reason you haven't 
you should ring (0276) 686100 

You're a QL 
owner, but not a 
QLUB member? 

Then joining QLUB is easy an< 
free! Ring (0276) 686100 for fu 
details. You can be a full QLUB 
member within a few days. 



Where to find the QL 



The Sindair QL is available at selected branches of Dixons, WH Smith, John Lewis Partnership, 
Currys, Greens in Debenhams and Ultimate, and lafger brain I tes of I3cx>b, John Menzies and Sinclair Research Ltd 
specialist computer stores nationwide Camberiey, Surrey, GU15 3BR. 

;=j cJtafc , QL, QLUB. Qdos, and SupcrBASIC. arc Trade Marks of Sindair Research Ltd. Quill. Easel, Archive and Tel: Camberiey (0276) 6861 
Abacus are Trade Marks of Psion Ltd. 





Available on cassette 

for the Spectrum, 

Commodore 64, B8C, 

and soon to be 

available for Amstrad 

and MSX computers 

at £14.95. 



New release on diskat 
£ 17.95 for BBC- 
including graphics - 
and Commodore 64, 
with many new 
exciting features, 
including enhanced 
graphics and music. 

Enquire at your local 
computer store. 
Boots, W.H.Smith or 
John Menzies. 
Trade enquiries call 
Melbourne House on 
01-940.6064. 



NOW ON DISK, 
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Herbie Briggs has 

just destroyed the myth 

that all floppy discs are 

created equal. 



They seem equal. Until you look at 
the seams. 

That's where equality ends. 

Most companies seal their discs with a 
spot here, a spot there. Leaving most of 
each seam not sealed at all. 

Sooner or later, the scams might do what 
comes naturally: they bulge. Warp. Pucker. 
Open up. 

Pens, pencils, fingernails— even .1 tour- 
year-old's, like Herbie— can catch and snag 
in those wide open spaces. 

That's sloppy. And dangerous. Because 
if you put a sloppy floppy into your dise 
drive, it can jam vour drive. Ruin vour drive 
head. Lose your data. 

So much for their seams. Ours are 
different. 




Memorex uses a process we developed, 
called Solid-Seam Bonding. 

Solid-Seam Bonding seals shut even - inch 
ofevery seam of even' Memorex'floppy disc 
Tight as a drum. That makes the Memorex 



floppy Stiffen Stronger. And your data safer. 

To resist bulging, warping, puckering. 
or opening up. 



MEMOREX SOLID-SEAM BONDING: 
Every inch of everv scant 
is scaled shur. Tight 
is a drum. 




To resist all the things that can jam 
your drive, ruin your drive head, or lose 
your data. 

Which proves that a Memorex floppy 
disc isn't equal to all the others. Its better. 

Solid-Seam Bonding is just one example 
of the extra care that goes into every 
Memorex floppy disc. Be it 8," $W or the 
new 3V2." Extra eare that lets us guarantee 
every Memorex disc to be 100% error-free. 

The next time you're buying a floppy 
disc -or a few hundred of them just 
remember this: 

It's always belter to be safe than sloppy. 

For more information on the lull line of 
Memorex quality computer media 
products, including computer 
tape, call Memorex U.K. Ltd. 
96-104 Church Street. 
Staines, Middlesex. 
Tel: 0784 5 1488 




Mcmoiex is a registered trademark 
ol Memorex Coronation 

1 1984 Memo"** Corporation 

A Bonouqns Company 



Your Data. When it matters, make it Memorex" 

MEMOREX 








MAZE 

Electron Cass SL6H £699 
BBC Cass SBG11 £995 
BBCO-sc SNG11EII.50 



HOPPER 

Electron Cass SIG23 
Electron HQM SCG23 
BBC Cass SHGZJ 
BBCOisc SNG23 



E6.99 

E14S5 

E9.95 

£1150 



MAGIC SHOW 
Electron Cass SLX11 £659 
BBCCass SBX11 £955 
BSC Disc SNX1I £1150 



ACHETON 

BBCOisc 



SNG37 £17.65 




STARSHIP COMMAND 

Electron Caw SLG2? E6.99 

Electron ROM SCG22 C14.95 

BBC Cass S0G2? C995 

BBCOisc SNG22 £11.50 



ACOKHStfT GAMES 




Monsters 
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MONSTERS 

Electron Cass SLG03 £6.99 
BBC Cass SBG03 £955 
BBC Disc SNG03 £11.50 




60 

BBC Cass SBC42 £9.95 
BBC DISC SNG42EHS0 
Electron Cass SLG42 £6.99 



CHART TOPPER 



ELITE -me 

fascinating science 

fiction programme 

involving trading, 

combat, navigational 

and entrepreneurial 

skills. 

Electron Cass SLG38 £1255 
BBC Cass SBG38 £1455 
BBC Disc SNG38 £17.65 



ORDER BY 

POST 



Complete the coupon indicating tno title(s), 
type ol software required and make of 
computer Enclose your 
Cheque made payable to 
Vector Marketing Ltd. or give 
your Access or Barclaycard 
No. sign and send to add ress 
shown in the coupon. 



If you would like a catalogue phone 0933 79300 

VECTOR MARKETING LIMITED. LONDON ROAD. WELLINGBOROUGH, N0RTHANTS NN8 2RL 



Electron Cass SLE23 £6J9 
BBC Cass SBE23 £9.95 
BBC Disc SNE23 £11.50 



The Complete 
Cocktail Maker 



YOU CAN NOW BUY 
THE COMPLETE RANGE 
„ OF>4CORNSeiT 
CASSETTES-DISCS & 




COCKTAIL MAKER 

BBCCass SBX10 £9.95 
BBCOisc SNX10 £11.50 



ACORNSOFTand VECTOR 

Vector is the central distribution organisation for the Acorn Group 
including ACORNSOFT and associated software. 
We will despatch your goods by First Class post within 24 hours 
of receiving your order. 

DON'T FORGET. VECTOR CAN OFFER 
THE COMPLETE RANGE. 
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REVISE GCE CSE... 

Mathematics 1 




SOMETHING FOR THE WHOLE FAMILY 
• GAMES • EDUCATIONAL • BUSINESS 
•HOME INTEREST. 

ACORNSOFT have an extensive range of computer 

programmes. Some require considerable dexterity to 

master, others are devised 

to assist in teaching a 

whole range of subjects 

at home or in school. 

suitable for all 

ages.while the >*--. 

Business Software? 

is proven for \\ 

industry and 

office 

efficiency. 





MATHS1 

BBC Cass XBX09 £12.65 



SPANISH LET'S COUNT 

BBC Cass SBX15 C14J95 BBC Cass XBE12 £9.95 
BBCOisc XNE12 £11.50 






Complete the order form inserting the codes and prices shown in this advertisement, or, fronfyour catalogue and send to: 
VECTOR MARKETING LIMITED. LONDON ROAD, WELLINGBOROUGH. NORTHANTS NN8 2RL 



Y.C. 



This order is for: 
Title 



Code 



Price 



To ensure that the correct items are sent tick which format you are using 

BBC Cassette Q Disc Q Electron Cassette Q ROM Q 

Tick for Catalogue [ c*w r^ncujuss 



Name 



Ad d reSS < lo agta* with credit ata Account) . 



Post Code 



Telephone No. pacwtifMryg . 
Cheque enclosed for £ 



or charge my Access/ 



Barclaycard A/c I I I I I I I 1 i I I I I I I 
Signed 



Expiry date of credit card. 



Tick it VAT invoice required 
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A cry of national outrage! Poor Monty banished for life 
amongst murderers, arsonists, the lowest of the low. Fear 
not, this Mole is innocent, and plans are in hand to rescue 
your Superhero. Who is the mysterious masked rodent 
willing to challenge death for his lifelong friend? What are 
the evil forces working in Scudmore Prison? 



At the dead of night Sam leaves his lair and makes for the 
large houses where, with the aid of some everyday tools 
and a good measure of cunning, there are wealth and riches 
for his delight (not to mention his pocket). It couldn't be 
easier. . . sneak into the house, find the safe; light the blue 
touch paper and stand well back. Then out into the night 
with the ill-gotten gains! But Sam has reckoned without one 
or two adversaries who are more than a little determined to 
get the better of him. . . 

OTHER GREAT TITLES FROM GREMLIN: 
Suicide Express CBM 64 £7.95 



Monty Mole 



CBM 64 £7.95 
Spectrum 48k £6.95 



Potty Pigeon 



CBM 64 £7.95 
Spectrum 48k £6.95 



ITVE NOT GOT THE ) 
INS, YOU DON'T KNOW | 
T YOU'RE MISSING! 




Ex serviceman Gilbert Gumphrey, drammed out of the 
Army in 1946 because of his acute short-sightedness has 
been struggling to hold down his job as a store detective for 
the last thirty nine years. But things are hotting up for 
Gilbert, known to all as "Grumpy". Now that times are 
becoming harder and staff made redundant, he has to 
perform all kinds of tasks; not only catching thieves, but 
caging the gorilla and tidying the warehouse, otherwise he 
might find himself surplus to requirements too! Can Gilbert 
hang onto his job? You can help him, but be warned this 
is no ordinary department store! 




BEAVER BOB 



GRUMPY GUMPHREY 




Poor Bob! All he wants is to lead a quiet life and build his 
dams. But the peace is soon shattered when the local 
townsfolk find their taps running dry. Bob's dams are 
plainly to blame so as soon as he completes one, the locals 
blow it up! And that isn't the end of Bob's troubles either, for 
there are sharks, crocodiles and all manner of underwater 
hazards for him to negotiate. Help Bob in his never ending 
struggle to build his dams and avoid the predators that lurk 
in the deep. 



All titles available for Spectrum 48k £6.95 



For amazing graphics and outstanding sound effects run a gremlin through your micro. 



Gremlin Graphics, Alpha House, 10 Carver Street, Sheffield SI 4F5. Telephone: (0742) 753423 
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The New Force 
in Software 



THE GAME OF DEADLY DRIVING 

BATTLECARS 

48K SPECTRUM 



£7.95 



r* 




Ml MIMlM 



48K SPECTRUM 
£7.95 



a^ 



"You know you've 
got a winner the 
instant you open the 
package - go out and 
buy it today!"- P. C/V. 
The only Real-Time 
simultaneous action 
2 player Spectrum 
game. 



rJSfttX 



Magic and death on 

£j$ $ the plane of limbo 

1 L for 1-8 sorcerers. 

Xfc JN^*^'"' ** Over 50 animated 

* ft'frSttS.* 2* creatures and 

*H *r rr** spells to summon 

l i**?-H t 1 * from the depths of 

^?1t t. if| hell and beyond! 
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Games Workshop games available from all good shops or direct from 

GAMES WORKSHOP MAIL ORDER, 27/29 SUNBEAM ROAD, LONDON NW10 

with tiiis coupon. Phase Rush Me (tick boxes):- 

■ Battlecars (48 Spectrum) £7.95 

| Chaos (48K Spectrum) £7.95 

| Talisman (48K Spectrum) £7.95 

| D-Day (48K Spectrum) £7.95 

| D-Day (C-64) £8.95 

| D-Day^QU £24.95 

j Tower of Despair (48K Spectrum) £7.95 

| Tower of Despair (C64? £8.95 

| Key of Hope (48K Spectrum) £7.95 

Cheques/POs made payable to Games Workshop Ltd. 
Post & Packing free in UK. Overseas add 16% to total cost. 






WHY WHIZZ KIDS 
ARE GOING GREY 

HALF THE SOFTWARE houses in Britain could be 
wiped out overnight if one more major distributor like 
Prism goes bust. That's what the prematurely-aged 
whizz-kids of 1982 are saying as this financial year 
draws to a shaky close. 

While the U.K.'s ailing computer manufacturers 
were getting all the sympathy, the money from the 
Christmas selling period was trickling back to the 
software houses from the distributors. As Oric crashed, 
and Trade and Industry Secretary Norman Tebbit met 
Olivetti to hear some soothing reassurances about 
Acorn's future, British software makers were totting 
up the cost of staying in the business for another year. 

With their pocket calculators going through batteries 
like C-5s, let's do some sums of our own to see what's 
scaring them. First, how much is the British software 
market worth? Around £85 million from the retail end 
sounds about right. But of that only about £38 million 
will go to the software houses. 

Next, how many companies arc fighting for a slice 
of that £38 million cake? Back in the heady days of 
1983 there were probably more than 300 software 
producers. Many were one man and a dog and 
program outfits. Now as the market punishes the 
unprofessional fewer than 150 remain. And only 100 
of those have had any measure of success. 

Well, £380,000 revenue per software house doesn't 
sound bad, but the market research company Ram-C 
reckons that the top 30 producers accounted for 87 per 
cent of the takings in the crucial Christmas period — 
with the top three of Ocean, Ultimate and U.S. Gold 
scooping up more than 30 per cent. 

That leaves 70 firms scrapping it out for 13 per cent 
of £38 million — just over £70,000 each assuming 
they each get an equal share, which they won't. Now 
deduct running costs like salaries, royalties, tape 
duplication, marketing and advertising, and the word 
"shake-out" will be Hashing up on LCDs all round. 

Who is to blame and can anything be done? Perhaps 
the software houses themselves should take some of 
the criticism for not making the right quality of 
innovation last year when home computing was 
reaching a crucial point in its growth. 

Price cutting may help in the short term but the real 
hopes are pinned on the new powerful computers due 
this year from Atari and Commodore to give the 
software market a badly needed fillip. 
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Powell fights piracy while old friend looks for dandruff. 

PIRACY 
LAW NEAR 



William Powell's MP's anti- 
piracy Bill should be law by 
July. The Amendment to the 
Copyright Act will remove any 
legal obstacles lor software- 
houses which want to prosecute 
counterfeiters and home tapers, 
and will allow courts to impose 
fines of up to £2,000 or two 
months imprisonment for 
selling, exhibiting or even just 
possess pirated software. 



Counterfeiters themselves 
could face two years in gaol or 
unlimited fines. The Federation 
against Software Theft which 
has promoted the bill is now co- 
operating with the I'edciatin 
against Copyright Tttefi which 
co-ordinated raids on video 
counterfeiters after that part of 
the copyright law had been 
clarified to cut video piracy by 
two thirds. 



Ghost busters 



REMEMBER Captain Spectre — 
the eccentric Cambridge spook 
hunter who hoped to busr ghosts 
with his micro? What he needed 
was a Banana. 

Banana is what Castle Asso- 
ciates of Scarborough, 
0723-584250, are calling their 
new interface for l he 
Commodore 64 and BBC. Il 



costs around £230 and can 
handle eight inputs such as tem- 
perature, touch, movement, 
sound and light sensors and then 
drive eight outputs controlling 
cameras, tights, recorders, even 
nets and trap-doors if you must. 
Why Banana? As il is designed 
for students Castle makes it "so 
simple a monkey could use il". 
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ACORN SURVIVES 

Olivetti money to the rescue 



"MORE UKB the Turin shroud 
than a saviour" was how one 
Cambridge employee described 
Olivetti's purchase of 49 percent 
of the ailing BBC Micro makers. 

With £47 million of debts and 
the share price crashing from 
193p to 28p before trading was 
suspended in February Acorn 
was in desperate need of a rescue 
operation. Poor Christmas sales 
and £10 million losses on the 
failed attempt to break into the 
American market had created the 
crisis. 

Now Italian typewriter and 
micro maker Olivetti has bought 
nearly half of Acorn for £10 
million with an option to make 
that a majority shareholding, but 
the BBC will keep to their deal 
with Acorn for the moment. 
Alex Reid, appointed Chairman 
in the emergency over Chris 
Curry and Herman Hauser's 
heads admits that "we will not 
have an easy ride over the next 
12 months". But he hopes that 
restructuring the company into 
four divisions, Education, 
Consumer, Scientific and 
Industrial and Business and 




Alex Reid: favourite food — 
sacking 120 staff will allow 
Acorn to survive. 

The Electron will still be sold 
— perhaps in a pack with a disc 
drive — but there are big stock- 
piles so it may never go back into 



spaghetti. 

production. The ABC range will 
now just be sold to the specialist 
research and development 
market and there is still no word 
as to when the BBC will be 
replaced and what with. 



SINCLAIR'S SECRET 
WEAPON - THE QL V2 




QL V2 looks the same as V1. 

QL owners who did not take up 
the £35 option to join the Qlub 
arc angry that Sinclair expects 
them to pay for the new gci-it- 
right Version 2 of the free Psion 
software. 

Sinclair's issuing of Version 2 
which loads twice as fast, 



occupies less memory in the 
machine and operates 25 percent 
faster than Version 1 is a tacit 
admission that the Quill, 
Abacus, Archive and Ease! 
programs were flawed in their 
original QI. implementation. In 
effect Sir Give is relaunching 



the QL with some software and 
peripherals finally available and 
others coming soon. 

After the disastrous 50,000 
sales in the first year of produc- 
tion Sinclair has publicly 
announced a target of 200,000 
QL sales in the U.K. alone in 
1985. 

The QL now has a com- 
munications package Q Com 
which includes a modem, auto 
dial/answer unit and interface. 

Compuiamatc has produced a 
Q-Disc floppy-disc controller 
and Computer One has com- 
pleted QL Pascal, Forth, 
Assembler and Monitor. Other 
companies have produced 
BCPL, I. ISP, graphics, 
accounts, and filing packages but 
games arc still limited to chess, 
backgammon and bridge. 



Soft Aid 
£200,000 
Ethiopia 
target 

SoKiAll) — the £5 "Greatest 
Hits" games tape for Ethiopia is 
now on sale. Rod Couscns of 
Quicksilva, who organised the 
appeal, hopes that it will raise 
£200,000 for the Bob Geldof 
Band Aid Ethiopian Appeal 
Fund. 

The tape, which includes 
Kokotoni Wilf, Ant Attack, 
Horace goes Skiing and 3D 
Tank Duel amongst others, and 
an audio Hack of Band Aid's Do 
they know it's Christmas is avail- 
able in Spectrum and 
Commodore 64 versions. 

1985 Grand 
National on 
Spectrum 

Jt'ST BEFORE the real race 
begins, Elite has launched 
Grand National for the 
Spectrum, which lets you place 
your bets without risking any 
money and then watch overhead 
and side views as your horse 
completes the 30 fence Aintree 
course. You steer the reins, crack 
the whips to increase speed and 
time your jumps, but foul play 
can lead to a steward's enquiry. 
The program costs £7 but you 
might be better off putting that 
on Lucky Vane. 

Coast to 
coast by C5 

StR CLIVE is about to risk his C5 
on a John O'Groats to Land's 
End run. 28 days? 

Meanwhile, Sinclair has been 
spelling out his plans for 
successors to the C5 electric 
triangle. The C10 will be a sidc- 
by-side two-seater with 30mph 
top speed and 40 utile range and 
should be on the roads in 28 
months, while the much more 
ambitious four-seater teardrop- 
shaped C15 capable of 80mph 
flat out for hundreds of miles, 
will not appear until the end of 
the decade. 
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^k ightmagic is the ultimate graphic design package giving you 
^T the ability to create stunning graphics and complete 
PEb illustrations at your fingertips. 
r Now you can produce and edit complete screens and 
pictures. Use Lightmagic as a fascinating program in itself or as an 
exciting new dimension in your games and programming. 

Just look at these features! 

■X- Fully integrated screen editor and UDG designer. 

-X- Drawing with pens. 

•it-Painting with brushes - 1 different effects in 20 sizes. 

-X-lltustrating with airbrush 

■X-Cut and paste facility. 

■X- Lettering in upper and lower case characters, also double 

height facility. 
•XUser Defined Graphics - Choose from 1 47 pre-set graphics or 

define your own. 
-XUDG Designer for creating and editing up to 7 sets of User 

Defined Graphics. 
•X Facilities to mirror, invert, copy, move, enlarge, fill, rotate, etc. 

A comprehensive manual with worked examples, gives you a 
step by step guide to Lightmagic through every stage of 
screen composition. 

Full facilities arc provided for tape storage of finished 
pictures and UDG's. together with a temporary memory 
storage facility. 

So enter Lightmagic and start designing today! 




pccially written for BASIC programmers finding the 
prospect of machine code rather daunting! 

Now there's a straightforward way to learn all about 
nne code and its many applications. 

Here are just a few of Machine Code Tutor's many features; 
•XA complete machine code tutorial on two cassettes with up to 

1 00K of data depending on machine type. 
•^•Between 27 and 35 progressive lessons depending on 

machine type. 
•XFull explanatory simulator - displays relevant registers and flags 

and their effect on the processor. 
■X-Runs a series of exercises for continuous assessment of your 

progress which can be modified or substituted. 
■X-No matter how much you experiment the safeguard system 

prevents crashing of die program. 
■X- Automatic error checking. 
•X-AII machine code instructions arc dealt with throughout the 

program and in the accompanying manual. 
•X-Comprehensive reference manual. 

Machine Code Tutor really is the most complete instructor 
around. Learn from your computer rather than a book, and do it 
at your own pace 

Using the tutor you should be confident of writing complex 
machine code programs by the time you finish your last lesson. 




Lightmagic and Machine Cock Tutor are available from all good nodosa, or direct by filling in the coupon below and returning to. 
Mew Generation Sbfawn Ltd.. FREEPOST, BathBA2 4TO. For meant despatch phone your order now on 023S 3 1 69 24 quoting yom Acce« or Bardaycard number. 



Please send me . 



LJghtnttgk(s) at L 1 4.95 each, and 



Machine Code Tutors) for the 



Computer at L 1 4.95 each. P&P FREE 



I enclose my cheque/postal order made out to New Generation Software Limited for £ 
Name Address 



Cheque/Postal Order No. 



Card No 



. Signature 



New Generation products arc sold according to the* terms of trade and conditions of sale. 
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Is ACORN'S ALEX reid really Mr 
Chessman in disguise? 
Chessman was the strange food- 
obsessed villain of a recently 
repeated Avengers episode. 
Famous scientists and 
electronics specialists kept 
disappearing into his very 
English hotel only to find that 
they had been sold to a foreign 
power. Chessman's only 
weakness was that he would die 
if the central heating was 
turned down below 80°. 
Imagine my surprise at an 
Acorn "don't panic" press 
conference after the Olivetti 
deal which was held in a room 
with the temperature in the 
nineties. Nevertheless, Reid 
refused to enter the room until 
his aides had closed all the 
windows. One of his PR 
cronies sat in a corner trying to 
hide a file marked Top Secret. 
Inside was a list of "Danger 
Questions" such as, "What 
would the foreign power do if 
you didn't succeed" to which 
he gave the prepared answer 
"kick me out". The one 
question the PR had failed to 
predict emerged, "What if you 
do succeed?" A strange 
Chcssman-likc gleam came into 
his eyes and Reid answered, "I 
will retire with a large plate of 
spaghetti from Olivetti in 
2001". 

"WHY SHOULD the devil have all 
the best computer games" asks 
the Reverend Stoker Wilson — 
bringing General Booth up-to- 
date. He and his 900 strong 
Church Computer Users Group 
arc going forth and multiplying 
and now publish a Top 'Fen of 
christian programs. No. 1 is 
Jericho Road with 2300 sales. 
"Two years ago it was just one 
or two freak vicars" says Stoker. 
I remind him that he wrote to us 
in 1981. No checks arc made on 
the religious bona fides of 
members. "So they could be 
devil-worshippers", I ask 
innocently, perhaps thinking of 
Bram Stoker. "They could be", 
Stoker replies, "but you 
generally find they're not". 

SOME CHARTS measure "not 
what the shops arc selling but 
what they would like to get rid 
of mutters Riva Gould, adding 
darkly something about people 
getting places in the Top 20 in 
return for "favours". Not the 
church chart I hope. Riva used 
to promote Camputers. "1 used 
to see the Lynx selling very 
well — when I knew it wasn't." 



PRICE CRASH 

Free disc drive offer 



Atari's new 64K computer 
plus disc drive offer for £250 sets 
the pace in the price war. But 
Commodore's halving of the 
Plus 4*s £300 tag will also make 
competition rough on the £130 
Spectrum Pluses and Electrons. 
The Atari offer is £130 800XL 
with a £200 1050 disc drive and 
two discs containing a home 
filing manager and demonstra-' 
lions all for £250. The Plus 4 at 
£150 is a 64K computer with 
simple spreadsheet, word 
processor, database and filer all 
built in on rom, but there arc 
fears that Commodore may soon 
abandon the product without 
software support. Commodore 
denies this but with a whole 
range of products — from the 
CBM128, through the 
68000-bascd AMigo, to the PC 
and Z-8000 all due to be 
launched this year the range is 




From tape to disc is Atari's way. 



beginning to look crowded — 
especially now that the CBM-61 
has been reduced to £160 yet still 
finds two Commodores, Plus 4 
and 16, or both must go. Mean- 



while, Orics are being sold for 
£50 or less and some stores are 
selling off BBC model A's for 
£150 or less — cheap if you can 
find an inexpensive upgrade. 



HAL RETURNS 
FROM DEAD 




Can Hal survive till 2019? 

Space and COMPUTERS are 
mixing happily at the moment. 
While Douglas Adams's Hitch- 
hiker's Guide to the Galaxy 
computer game has finally 
knocked Flight Simulaloi off the 
top of the American charts, over 
here HAL-9000 the oversized 
calculator that became a film star 
in 2001, is returning to our 
cinemas in 2010. Peter Hyams, 
who has adapted Arthur C 
Clarke's novel for the screens 



wants to make the computer a 
little less threatening than he 
was in 2001. A joint Soviet 
American mission is travelling to 
Jupiter on the spaceship Leonor. 
En route it has to encounter the 
Discovery, which is still in the 
grip of that on-board computer 
Hal, which has to out-act 
Sal9000, a red shc-compmer, 
Helen Mirrcn and a bunch of 
assorted Americans and Russians 
if it is to survive. 



Blame the 
weather 
on Mac 

BBC'* NEW weather presentation 
uses an Apple Macintosh to 
display the overlays for the 
chart. Clouds, sunshine, snow, 
rain and hail are all icons which 
can be moved around the screen 
with a mouse. 

In preparation for the change 
the BBC experimented with joy- 
sticks and graphics tablets but 
found that on the mouse with 
icons was the best solution. 

Chess Game 
it is not 

Whether Karpov ends up fight- 
ing Kasparov in London's dock- 
lands this year or not, Micro- 
Classic will go ahead with the 
launch of The Chess Game for 
the Commodore 64, 

For the game is not chess but 
an arcade adventure based on the 
theme of the game. Up till now 
MicroClassic has worked as a 
development house producing 
programs like Hunchback for 
Ocean. 
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AVAIUBLE NOW FROM 
SELECTED BRANCHES OF BOOTS 
AND ALL GOOD STOCKISTS 
or by mail order, using the coupon. 
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To SHARDS SOFTWARE. 1 49 ETON ROAD. LFORO. ESSEX IGl200("(iroieOl-5l«871) 
Please seod mc a copy o* ipioaso nek) Pottigrew Chronictos £ 

Empire □ Gabled r j Jericho Road □ Mystery of tho Java Star □ 

My computer is 

Name 

Address 



Please tJetm my ACCESS/VISA Account. A/C No 

(of phone 01-514 4871 to save time) I enclose a cheqoe/PO lemittance 
tor E made payable to SHARDS SOFTWARE 

Signed 
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TELSOFT IN NZ 

in soft works very well from here 
in New Zealand. \X r c have down- 
loaded four programs succssfully 
now The phone bill is not excessive 
either as it doesn't take too lone to 
download the programs. 

Wc arc using a VTX 5000 modem. 
One suirj'.estion we do have, though, is 
that we would like to see more 
:ompletc instructions on how to save 
o(T the more complicated programs 
like Windos. This is the only program 
that we have not been able to run. 

D.T. Ready. 

Manukau Computers (SZ) Ltd., 

AuMaihi, 

New Zealand. 

ZX-81 EXCHANGE 

York i:oKKKSi\)Ni)KN-| S.P. Kali- 
MA/jk — I'ebruary 1%'j — is by no 
means alone with his problem, ic 
finding software for the ZX-81. 
Through the postal user group, ZX 
1-lxcltangc, of which I am organiser, 
this is perhaps the most frequently 
voiced complaint of recent months. 

The solution, as 1 continually advise 
people, is to write your own, and then 
io exchange it with others. This is not 
as difficult as it may seem provided 
thai the right help is forthcoming and 
thai is exactly the purpose for which 
ZX Exchange exists. By this kind of 
mutual co-operation, the ZX-81 user 
not only gels programs tailor-made to 




his own requirements, he is also 
forced to learn the fundamentals of 
computing, but in an agreeable and 
friendly manner. If and when he 
decides to acquire a more versatile and 
expensive machine he is well equipped 
first to get the right machine for his 
purposes and, second, to make the 
best of it when he gets it . Any of your 
readers who are interested in ZX 
Exchange are invited to write to me 
with a sac. at the address below, or to 
telephone me any evening. 

Since I am writing, however, I must 
take the opportunity to congratulate 
Your Computer on having continued 
to publish ZX-81 programs of 
considerable quality, despite the 
obvious temptations to forget about 
this "downmarket" area. Certainly, 
the number and quality of such 
programs has proved sufficient lo 
keep me as a regular subscriber long 
after I have given up other magazines; 



long may that situation continue! 

Ntek Gathvnt, 

■I liurkur Crescent, 

Eyemouth, 

lierwiekshire, 

Scotland, 

TDM SAP. 

Telephone: Eyemouth 

(0390) 50965. 

"BASIC IS BEST" 

IT SEEMS to be the fashion these days 
to bl.iiuc Basic and to praise any other 
languages, like A. Hegedus, D. Sutton 
— Your Computer, October 1984 — 
and A. MacPhee — Your Computer, 
January 1985 - do in their letters. 
Thar kind of talk can only be under- 
stood as an attempt to give the impres- 
sion of being a computer expert hut, 
in fact, it shows ignorance of pro- 
gramming and Basic language. 

Standard Basic is a structured, 
modular and extensible multi-tasking 
language. Ii is powerful, but still easy 
to learn and use. Of course, the Basics 
in most clicap home-micros arc very 
(continued on page 35) 



SINCLAIR TRANSPORT KEEPS ON KEEPIN' ON 



R E C B N T L Y , WHILE 
researching into my own 
family history, I came across 
the following which alludes 
to the inventiveness of a 
Sinclair, approximately 100 
years ago. lie is relercd to in 
1886 as being, "the present 
Earl of (Caithness" who must 
be the I4th Earl, James 
Sinclair. 

Some similarities between 
the "steam car" of Sir James 
and the "electric" one of Sir 
Clive deserve examination 
and our admiration. 

/). G Hardy, 
Torquay, 
Devon. 
"The front view of the vehicle 
is that of a phaeton placed on 
three wheels, and made a little 
wider than ordinary, so as to 
have room for three or even 
four abreast. His Lordship sits 
on the right hand side and 
drives, resting his left nand on 
a handle at the end of a bent 
iron bar, fixed below the front 
spring, to the fork in which the 
front wheel runs, and guiding 
i he direction of the carriage. 

"Placed horizontally before 
him is a small fly-wheel, fixed 
on an iron red, that, passing 
downward, works at the lower 
end by a screw, through one 
end of a lever, attached at the 
other end to a strong iron bar 
that passes across the 



/ QRT>Efl£l> ON 2$ DRYS PBUVERY 

too Ytrffxs ago* &v> rrs 
only just fwuvepf 




carriage, and has fitted on it a 
drag for each of the hind 
wheels. By giving the fly wheel 
in front a slight turn with his 
right hand, his Lordship can 
apply a drag of sufficient 
power to lock the hind wheels 
and stop the carriage on the 
steepest declivities of 
common roads. 

"Inside the carriage, a line 
backward from his right hand, 
is placed a handle, by which 
the steam is let on, regulated, 
and shut off at pleasure. 

"The power of the engine, 
and the perfect control His 
Lordship has over it. enabled 
him on several occasions lo 
make long journeys over 
rough and mountainous roads 



at the rate of eight miles an 
hour; there can therefore be 
no doubt that carriages pro- 
pelled by steam can be used 
for the purpose of traffic on 
common roads. 

"A journey of 140 miles 
made in two days, at a cost of 
less than one penny per mile 
for fuel, proves this; and the 
fact that no accident to man 
or beast was caused by the 
steam carriage during the 
whole journey, answers the 
objections as to frightening 
horses. 

"His Lordship continues to 
use the carriage, and is most 
kind and courteous in 
explaining its constructing 
and working." 
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3D LANDMARKS 

YOU CAN FLY AROUND 



SUPERB REAL 
TIME SIMULATION 



,,•■><■*■ 



MYRDDIN FLIGHT SIMULATION 




AMSTRAD CPC 464 



MANUAL 




FULL SCREEN 
DISPLAY 



Here are some screens from a typical flight showing the view from the cockpit (top half of screen) 
produced as printouts of the actual simulator. 
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A real time simulation with 3D graphics uses a massive 64000 x 64000 longitude & latitude flying 
area, making each flight completely different. Developed under pilot instruction to give realistic 
flight effect. The view through the cockpit gives moving 3D graphics. 

Comprehensive instrument panel with moving needle meters & digital displays. 1 5 aircraft types 
with varying control sensitivities & speeds of between 100 - 500 knots. 

3 runways available for refuelling, take off & landing. Ground and landmark orientation correct with 
all flying attitudes (rolls etc.). 



I 



The3D graphics are still accurate when 
you fly upside down. 

3D landmarks you can fly around. 

Comes complete with manual & fully 
detailed chart of landmarks & airfields. 

Joystick or keyboard operation. 



If your local dealer doesn't have it in 
stock yet. order from us direct, 
For despatch within 48 hrs. 
(usually 24 hrs). 



MYRDDIN SOFTWARE. PO BOX 61 , SWINDON, WILTS. 
Telephone: (0793) 40661 

Please send me Flight Simulalorfs) by return of post for 

the Amstrad CPC 464 



i 



Name . . 
Address 



Postcode 



Cheque enclosed for £ 11 .95 ( in. P. P.) 
OR Debit my Access A/C No.:- 



n i i i iin 



rm 



OR Telephone through your Access Order. 



Signed. 






IN* 
TOUCH 

How to write 
for Your 
Computer 

We called this magazine 
Your Computer precisely 
because we welcome your 
views, tips and hints and 
even your criticisms of 
machines and software in 
general. Here's how you go 
about getting your name 
into print. Your article 
should be typed, double- 
spaced, on A4 paper. A 
name and address on each 
sheet would help. Don't 
forget to tetl us which 
machine it runs on. With 
programs please include a 
cassette or disc and some 
indication of how long it is. 
Please put what machine 
it's for on the envelope. 
Don't forget full 
instructions to us how to 
load and list your program 
and how to enter it for the 
readers. 

The article must be 
submitted exclusively to 
Your Computer. We pay £35 
per published page — 
that's as it appears in the 
magazine and includes 
illustrations. 

Telsoft 

Telsoft is Your Computer's 
software downloading 
service. Any program for 
the Spectrum or the BBC — 
and soon the Commodore 
— which has a telephone 
symbol next lo It is 
available on the service. 
Both 1200 and 300 baud 
speeds are catered for. For 
more details call Colchester 
(0206) 8068. No more lonely 
nights typing in endless 
pages of hex digits. 

Message 
service 

You can get messages to 
us in two ways. Either use 
the Prestel Telex Link to 
892084 BISPRES G or you 
can use our very own 
modem, day or night on 
01-661 8978. The modem is 
V21. 300 baud, even parity, 
10 bits per character. You 
simply transmit in upper 
case "YRC" — our address 
code, and wait for the 
acceptance code " + + + 
STF GO ". Then off you go. 
Don't forgnt to toll us who 
it's for. Sign off with 
"NNNN" — again in upper 
case. 



(continued from page 33) 
cut-down versions, but even those arc 
in many aspects better than the 
standard versions of Pascal or l-'orth. 
And comparing £10 Basic to £300 
Pascal is not very fair, is it? 

Ir. my work, I have used several 
languages, including Pascal, Fortran, 
PI.Z/SYS, C, Assemblers and, of 
course, Basic. 1 have often made 
comparisons by writ inf. the same 
program or procedure in different 
languages. .In almost all cases 
programming ID Basic has been the 
easiest, the shortest and the most read- 
able. I suspect that those who criticise 
Basic have never done such compari- 
sons. 

Perhaps thr most serious claim that 
has heeti made against Basic is that it 
leads to bad programming practice. 
However, the reason is not Basic, but 
the fact that home computer manuals 




do not teach programming, they only 
list the commands. How would you 
expect anyone could learn pro- 
gramming without any aid? If you try 
with Pascal or Forth, the result is at 
least as bad. The only difference is 
that those languages are more difficult 
to learn. 

Now that the ANSI Basic standard 
is finally coming, I believe that Basic 



"GET ORGANISED, PSION!" 




After vun"nt\ t c. a Psion Organizer in a competition in Your 
Computer last September and receiving it in January, I set about 
using it. A fun little thing 1 thought but what about a practical 
application. Well, in the competition I wrote down I would use it to 
keep records of my cows. So that's what I set about doing. 

The Organizer comes with a Utility Pack and a 5K pack which 
allows you about 12,000 characters which would be inadequate for 
my herd. Rut you can buy packs of 14K. I then worked out a form 
to use and decided two 14K packs would be sufficient for five years 
supply of data. 

The Organizer has a great ability to cross refer and return data 
which is exactly what I need. The format I devised would have to 
be able to find a given number, such as a cow's number, eg No. 53 
and also tell one when she calved, if the vet has seen to her and 
when she was served by the A.l. etc. These records must be able to 
be cross filed with 100 other cows. So I could call for all the cows 
that calved in August to be printed out etc. This format would need 
to be updated at least five times a year. With the Organizer when 
you update data you delete or add lo a file, then rcsave it. 

The format I went for ran as 53 - CAUG 14/4 - VSEFT 10/4 
etc. This allowed me to save bytes and cross file. Type in S3 and I 
gel the whole record for that cow, or Type (' (stands for calving) 
Aug (date) and I get every cow which calved in August. The 14/4 is 
the Hih day 1084 and so on. 

As you can see the range of data is vast. So ofi'to Bristol I went. 
W.H. Smiths - "no". Boots - "yes". "Two I4K packs please", 
"£39.90" came the reply. "Hell, no tlianks" and home I went. 

Here I have a computer to use with a practical application but 

cannot afford the software. The Organizer is a very powerful 

compact unit with mathematical and scientific use. The data 

handling is excellent with a fast muki cross filing system but 20 

quid for a 14K pack? „ . _. 

Rod Sfiaw, 

Nailsea, 

linstof. 



will be more widely used and more 

appreciated :n the future. 

Pauit Lindgren, 
Software engineer, 
Helsinki, I'inland. 

VISIBLE ERROR 

Thank vou for publishing the 
Invisible Toolkit. A typing error 
appears ar the bottom of page IN — 
Your Computer, March. The address 
16544 should read 16^14. My thanks 
to George Payne of Watford for his 
letter. Also, here arc a few modifica- 
tions to improve the handling of 
■ system variables automatically: 
20 LET L = 768 
405 POKE 16417 ,0 
415 IF PEEK 16417 _ 1 THEN POKE 

16384 . 28 
Change all occurrences of the line 
number 10222 to 10220. 

Before running program 3, type in 
the following pokes: 
17327,6 
1 7328,253 
1 7329.203 
1 7330.33 
17331,198 
17332.24 
17333.144 
17334.201 
All cassette tapes arc the modified 
program. 

Stuart Clark, 

Glrnrothes, 

Fife. 

BULLETIN 

1 WOULD APPRECIATE it if you would 
include my Bulletin Board, the first 
one in Scotland, in your magazine. 
My Bulletin Board is called SABBS 
(Scottish Atari Bulletin Board Service) 
and is on 0698 884804. It runs 24 
hours a dav at 300 Baud .on an Atari 
800 XL. 

Niek Rosser, 
Larkhatl, 

Lanarkshire. 

SECURIFILE 

Sf.vf.rai. rfadeks have written to me 
about my program SecurifUe for the 
Spectrum published in the March 
issue of Your Computer. Their 
enquiries concern the possibility of 
operating Sccurifilc on Microdrive. I 
have produced a Microdrive- 
compatible version which, at the cost 
of losing a small amount of data and 
space, may be operated on Micro- 
drive. 

lliis version is available on cassette 
from 29 Ashridgc Drive, Brichct 
Wood, St Albans, Hertfordshire for 
£3.75. Please order as version 2.3. 
The standard tape version is also 
available at the same price, order as 
version 2.1. 

Jon Eltii, 

St. Albans, 

Hertfordshire. 
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EIGHT NEW BOOKS FROM INTERFACE 

There's everything you need to be 
dynamic, advanced, intelligent and fat! 



The latest books from Interface 
Publications Ltd arc determined to 
put new skills at your programming 
fingertips — 

For instance: 

If you're the dynamic type and 
you own an Amstrad, what could he 
better than our latest title 
"DYNAMIC GAMES F< >E THE 
AMSTRAD"? 

On the other hand, if your mind 
is far in advance of other cart tilings 
. . . don't despair. 

"ADVANCED PROGRAMMING 
GUIDE TO THE BBC MICRO" and 
THE QL HANDBOOK" will stretch 
your imagination still further. 

But where do you turn if your 
computer is giving you dumh answers? 
look at our "EXPLORING ARTIFICIAL 
INTELLIGENCE" series 



for the SPECTRUM + and 
SPECTRUM, the COMMODORE 04. 
SINCLAIR QL and BBC MICRO. 

The mind will boggle! 

We even have a new book for 
readers who think BIG. 

It's called THE BIG FAT BOOK 
OF COMPUTER GAMES" - for 
practically any micro. 

All these new titles ait' written 
by the country's most respected 
computer authors . . .Tim Hnnncll. 
(live Gifford and Jeremy Rust on. 

So don't despair if other books 
have left you feeling lethargic, jaded 
and hungry . . . 

... go along to your local 
bookshop and let these eight new 
Interface books give you a 
"pick-me-up" 



Sit litem M all good l»ookshup> or 
computer stores or write to: — 

Interfaee Publications Ltd, (8YC) 
9-11 Kensington High Street, 
London W85NP. 

Name 

Address: 



Please send IttC the following books 



I enclose remittanee in full. 




Onter^ace Publications Ltd 



I 



Interfere PuMtttltOM Mr dbUtbUWd «>xi-lu%lvrly in I lie I K Mltd Kirr by WHS liiMnl r-v ,N< Jcvhn'i Itouw. EM SUv.t. U& rslcr (0.V13) 561 tflfi 

Rx|H>ri (inter* handled by Interface I*uM« an.m- Llcl. 
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I could 

do 
that 

Anyone who plays with the 
Macdraw program on 
Apple's Macintosh will be 
impressed by how 
flattering it is to their 
artistic abilities. Even 
those with no gift 
whatsoever for drawing can 
produce pleasing effects. 
In this respect perhaps the 
most useful of its facilities 
in the one which mirrors or 
reflects a drawing in four 
or eight different axes. In 
effect this simulates a 
kaleidoscope, creating a 
symmetrical pattern where 
before was just a random 
squiggle. 

For this month's £15 
competition we would like 
you to furnish your micro 
with a kaleidoscope 
facility. It should allow you 
to draw a figure in the top 
right hand quadrant of the 
screen, using the keys to 
move the screen "pen" a 
pixel at a time in any 
direction. At the same time 
it should reflect the figure 
in each of the other three 
quadrants. 

If you own a micro such 
as the BBC which allows 
the graphics origin to be 
defined then your task is 
fairly simple. First move 
the origin to the cente of 
the screen. Now to reflect 
a pixel into another 
quadrant you need only to 
multiply its co-ordinates by 
- 1. Thus pixels in the top 
left quadrant have negative 
x co-ordinates while pixels 
in the bottom right have 
negative y co-ordinates. 

If your micro has a fixed 
origin — usually at the 
bottom left-hand corner — 
you can calculate the 
reflected positions in the 
same way and the convert 
to screen co-ordinates by 
subtracting the amount 
needed to move the origin. 

No 100 line blockbusters 
please. 

Februarys I Could Do 
That asked you to supply a 
bug-ridden program. 
Unfortunately it drew only 
a small response and none 
of the programs submitted 
were judged sufficiently 
interesting to publish. 
However we are still in the 
market for unusual bugs 
and will hold the prize over. 




Starting out in home 

computing? First Bytes 

is for you. Just write to 

Computer with any hardware or software 

problems, no matter how small or simple. 



Sinister 
art of 
hacking 

H ackf.RS HAVE been m ihc news late- 
ly, earning themselves rather 
dubious reputation*. Originally a 
hack£! )us> meant anyone who spent 
hours of his or her — usually his — 
life locked in a bedroom with a 
micro. To begin with, this machine 
would h3vc probably been some kit 
micro like the once famous and now 
forgotten Altair. Or it might have 
been the still-famous Apple com- 
puter, which also began lilc as a hob- 
byist's toy. 

Hackers developed almost mystical 
bonds with their machines which 
I hey knew backwards and inside out. 
Thai was in the early days, when 
micros were primitive, and required 
weird and wonderful skills like 
machine-code programming, and the 
ability to wield a soldering iron. 

But things soon changed. In a 
laihei unsporting move, micro 
manufacturers began to make their 
machines easier m use — so easy in 
fact, that almost anyone could use 
one. This obviously took away most 
of the hacker's fun, who delighted in 
the tricks of the trade thai were 
incomprehensible to outsiders. So 
hackers began to look a little further 
afield for challenges. They started to 
take on the outside world. 

At the same time that micros 
became more user-friendly, the com- 
munications side of things began to 
develop. Using a modem and an or- 
dinary phone, a micro could link up 
with other micros thousands of miles 
away. They could also be hooked in- 
to rather bigger fry, the giant main- 
frame computers used in business 
and government applications. 

This proved to be great fun. After 
all, most of the systems had been 
designed with the specific idea of 
keeping unauthorised users out. And 
it is a well-known fact that it is much 
more interesting to be somewhere 
you shouldn't. So some of the hack- 
ing co mmu nity moved on from |ust 
writing shnot-'em-ups in machine 
code to playing what seemed like 3 
real grown-up adventure game. 

Hacking became a more familiar 



THRTS /VOT WHAT I ffiflNT 
BY HHCKIN4 7>0U)tV TH£ 
PttOA/£ LIN£$/ 
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idea through the film War Games. In 
it, a young hacker used his micro to 
ring through all the telephone 
numbers in a certain area to search 
our which ones were connected to 
computers. Having found one, he 
tried to break into it. The film is 
about his unfortunate success: the 
computer he gets into controls 
America's entire missile system. 
When, as a result of this, the com- 
puter gets too big for its own boots, 
the world teeters on the brink of 
nuclear catastrophe 

Needless to say, the all-American 
boy saves the day in the end. The in- 
teresting thing is that shortly after 
the film was released, a real young 
hacker succeeded in gaining access to 
a sensitive U.S. military computer. 
Since then, there have been a 
number of reports of people, armed 
witli little more than a micro, a 
modem Bid I mischievous sense of 
fun, getting into several supposedly 
watertight systems. 

In this country, British Telecom's 
I'rcstcl service has been the victim of 
hacker's attacks. Abroad, people have 
got into German financial systems, 
and computers owned by the French 
atomic energy authority. 

The main way thai unauthorised 
individuate are locked out is by using 
passwords. These arc simply words 
or sequences of numbers and letters 
thai have to he fed into the computer 
before you can go on any farther. 
T"he more passwords a system re- 
quires, the more secure it should be. 
In particular, if ihere are any opcra- 
. tions that arc very vulnerable or sen- 
sitive, it is customary to demand a 
special password each time they arc 



used. 

Passwords are found on such 
things as Prcstcl, Telecom Gold, 
which is a method ofsending private 
messages by computer over the tele- 
phone lines and many small business 
programs. More advanced programs 
only allow you a limited number of 
tries before you arc locked out. This 
is to prevent an obvious hacking 
technique of programming your 
computer to run through all the 
possible password combinations. Not 
a quick way of getting in, but one 
that should work — eventually. 

You can always try and guess. This 
is not such a hopeless procedure as il 
sounds. When it comes to thinking 
up tandoin passwords, most people 
arc very unimaginative. They tend to 
pick their own name, or their 
wile/husband's name, or the name of 
the dog/budgie, and so on. So a little 
background information on the per- 
son who set the password can often 
he a good clue. This was in fact the 
technique used in War Games. 

Nowadays, though, hackers are a 
good deal less scrupulous in the 
means they employ. Using a mole in- 
side lhe relevant organisation seems 
to be becoming increasingly com- 
mon. This is because when 
passwords arc being changed regular- 
ly, it should be impossible to crack 
them consistently. And yet hackers 
have succeeded in getting into many 
systems where such precautions are 
taken. In particular, once a master 
password has been obtained, not only 
is it possible to get into a system, it is 
even quite easy to lock out the 
legitimate users. 

(continued on page 39) 
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Programmable 
Joystick Interface for 
the Spectrum 

£19.95 
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BETA BASIC 1.8 

ENHANCED BASIC FOR SPECTRUM 48K 

FOR GRAPHICS - STRUCTURED PROGRAMMING 

- DATA HANDLING 

Release 1 .8 is more powerful than evert We don't have space to do This ptoi;-*i-M 
justice it you can't dc.hsvc the ad, sond uz a largo S.AF for further 

information. 

Te«tufv*: Commflrvtf» are smgto entry keywords in Q.raphic.3 mod*. Syntu* m 
chocked on entry. Fully compatible: with Spectrum Basic, Microdrive compatible. 
Comprr*hfwi*ivo manual. 
NOTE: Release t.O is still available for 1 6/48K Spectrum at £ 11 .00. 
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Only Cil.OO inclusive' (Upora<le price lor HeleaJe 1.0 owiwu is C4.00. Thi» 
includes • 1 Z-pflQO supplement lu your manual. PIojsc quota dale of pu'chaso II 
you did not purcrvoso from us, state supplier and return or^iruil cassette.) 

Please send me: 

Beta Basic. Release 1 .8. Payment of C1 1.00 is enclosed. 

lor ft T .50 for foreign ordeisl Cheques payable to BFTASOFT. 

I don't believe it! Please send ma full details of Bata Basic 1 .8. I enclose a stamped 
addressed envelope. 

NAME: . 

ADDRESS 



BETASOFT 

92 OXFORD ROAD, MOSELEY, 

BIRMINGHAM B13 9SQ. 
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MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 

(Spectrum Group Member) 

Software and hardware over the counter for 
Sinclair Spectrum, ZX-81, BBC,. Vic-20, CBM-64, 
Memotech, Amstrad, etc. 

* COMPUTERS * RAMPACKS 
■ JOYSTICKS * BOOKS 

* KEYBOARDS * DISCS 

* TAPES * LIGHT PENS 

* COMPONENTS * 

Business/Serious Programs available 

Located directly opposite Epsom Main Line 

Station. Visit us or ring for friendly service. See 

and try before you buy. 

Overseas/Export orders welcome 

12 STATION APPROACH 

EPSOM, SURREY. 

EPSOM 21533 
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(continued from page 37) 

The mole Technique succeeds 
because people tend to be very 
careless with their passwords. 
Favourite tricks include leaving them 
on a scrap of paper next to the 
machine, or in a nearby drawer. It 
therefore only requires a little effort 
to get hold of these precious 
numbers. 

Hacking started a* fairlv harmless 
fun by people who relished the extra 
challenge. But as computers begin to 
affect more and more of our lives, the 
dancers of this kind of unauthorised 



use are growing. For example, in 
America, a reporter who had written 
slightly critically of the hacking com- 
munity found that his credit card 
number was obtained from his bank's 
central computer, and was hcing 
posted on computer bulletin hoards 
for all to see and use. 

It is easy lo imagine some of the 
problems this kind of thing could 
give rise to. Bank balances could K- 
tampered with, medical details 
invest igated in hospital records, even 
police records broken in to and 
possibly changed. 



How and what the 
processor processes 



December's First Bytes described 
how silicon chips were made. The 
some basic techniques arc used for all 
the different varieties. This includes 
the most important chip in a micro, 
the processor. As iis name implies, it 
is concerned with the actual business 
of manipulating the strings of digits 
that are fed into it. 

Whether these digits represent 
blobs moving on screen, Basic pro- 
grams or word-processing appli- 
cations, is completely irrelevant. The 
processor simply takes each com- 
mand in a program and implements 
it blindly. 

The microprocessor can only 
understand machine-code instruc- 
tions, so some translation may be 
necessary. For example a program 
written in Basic exists as a series of 
English-like lines of commands: it is 
a high-level language — sec 
February's First Bytes for a fuller 
discussion. If the processor is to obey 
these commands, they must first be 
converted to the machine-code 
instructions that carry out the same 
operations. 

This can he done in two ways. 
Most Basics arc interpreted. This 
means that when a program is run, 
each line in turn is converted to 
machine code by the Basic inter- 
preter. In fact this is precisely what 
takes up most of the space when you 
load Basic into your machine. An in- 
terpreter has to know ;<ll the rules for 
converting Basic programs into the 
correct machine code for that par- 
ticular processor. In addition, it nor- 
mally checks the syntax of your pro- 
gram as it docs this. 

Incorrect syntax, which includes 
things like using words unknown to 
Basic, leaving off brackets and mix- 
ing up the types of variables, will 
throw up an error message, and stop 
execution of the program. This is 
why Basic is such a good language 
for beginners. It tells you about your 
mistakes as they occur, so it is far 
easier to locate and correct them. 
Earlier, less sophisticated languages 
simply tried to run your program, 
failed, and just told you that you had 
failed — just in case you hadn't 
noticed. 

If this kind of error-checking is a 
big plus for interpreted Basics, there 
is also a down side. Since each line is 
translated and checked and then ran 



one at a time, the whole process is 
relatively slow This is particularly 
true if the program is at all inter- 
active, that is requires constant input 
from you, as in a computer game. 
Ideally, you would like to bung in the 
whole program, and let it run 
straight away. 

This is precisely what an altcr- 
ftMivt way of running a Basic pro- 
gram docs. Instead of interpreting a 
program, you compile n. This simp- 
ly means that you feed in all the lines 
at onre to something called a com- 
piler. The program that you enter in 
this way is called the source code. 
Once the compilation is complete, 
you then run the resulting machine- 
code — called the object code. 

Such a process breaks up the runn- 
ing of a program into two stages. Pro- 
vided your program contains no er- 
rors, its object code version will run 
much more quickly, because the pro- 
cessor can just get on with it, instead 
of constantly pausing to ponder over 
a line of Basic, translate it using the 
interpreter, and then run it. 

Just as the big advantage of inter- 
preted Basic was its error checking, 
so the drawback of conipilcts is thai 
they translate everything before they 
bother telling you about the errors. 
This means it is harder to debug a 
program with a compiler. Ideally you 
would develop software using an 
interpreter, and once it is all running 
smoothly, you would then compile it 
to a very compact object code tile 
which you would then run instead of 
the source code itself 

Sometimes professional program- 
mer use this technique when they 
wish 10 avoid the trouble of writing 
in the mind-blowing hieroglyphics of 
the machine code, but need some- 
thing faster than ordinary Basic 
programs. 

The end result of interpreted and 
compiled Basic programs is com 
mands written in machine code. This 
is true whatever language a program 
is written in, and for whatever 
machine. This also explains why 
machine code represents the ultimate 
for programmers: they can talk 
directly to the heart of the micro, the 
procCHOr. 

However this machine code is pro- 
duced, it is stored in Ram, the tem- 
porary memory of your computer. 
The amount of Ram therefore deter- 




mines more or less the si7.c and com- 
plexity of programs that can be run. 
More complex programs sometimes 
use a technique called overlays to 
allow you to run far larger programs 
than your Ram can theoretically cope 
with. For this, though, yon need at 
least a floppy disc system; ideally a 
hard disc is best. 

The technique used is to load as 
much of a program as possible or is 
necessary in Ram, and then call in 
additional chunks as and when they 
arc needed from the disc. This does 
slow down response times slightly, 
but can work in the right situation. 

The processor works on the 
machine-code program stored in 
Ram by obeying one set of com- 
mands at a time. Something called 
the stack pomcr keeps a record of 
where a processor has reached as it 
works its way through a program in 
Ram. These commands normally 
take the form of an instruction, such 
as telling the processor to add two 
numbers, followed by data, in this 
case the two numbers to be added. 
Alternatively there may be com- 
mands that instruct the micro to 
fetch data from memory locations, 
and feed them to the processor. 

When this is done, data is sloied 
temporarily on tiny memories called 
registers. These hold the data long 
enough for the processors to act on 
(hem in some way. Similarly, the 
result of one of these processor 
operations is stored on a register 
before it is transferred back to the 
main Ram memory. 

The power and complexity of a 
processor is partly determined by 
how many registers it has for storing 
various pieces of data. The number 
of basic processor operations, like 
add. subtract and so on, also varies 
widely from model to model, But 



perhaps the most important distinc- 
tion that can be drawn between 
various chips is whether they are 8 or 
16 bit. This distinction is becom-.nr 
increasingly important in the home 
computer world as more powerful 
machines start to come through. 

The numbers 3 and 16 refer to the 
Size of the chunks of data thai the 
processor can move around in any- 
one operation. This includes data 
that is brought to the registers from 
memory, or data that is sent from 
them back to the main Ram. An 
eight-bit machine moves around 
eight binary digits at once, in other 
words a byte at a time. A 16-bn 
machine can cope with double this, 
two bytes. 

As a very rough and ready rule, 
this gives 16-bit machines something 
like twice the speed. Machines that 
use eight -bit processors include the 
Spectrum, with a Z-80 chip, and the 
BBC, which uses the 6502. These 
two chips together account for 
practically all of the home micros 
around. Most business machines like 
the IBM PC use 16-bit chips, of 
which the most popular is the 8088. 

Things are slightly complicated by 
the fact that a processor may move 
blocks of data around in eight-bit 
pieces, but process them in bigger 
chunks. Perhaps the most famous of 
these is the chip used by the Sinclair 
QI., the 68008. Although internally 
this super-chip carries out calcu- 
lations using chunks of data 12 bits 
wide it can only obtain and send out 
data eight bits at a time. 

Effectively there is a bottleneck of 
data coining in and out of the main 
calculating device. The new 
machines promised by Atari will use 
a version of the same chip that has a 
16-bit data bus. Perhaps they will of- 
fer a quantum leap beyond the Ql„ 
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REWRITE THE HIGH 



SCORE TABLES 



With the 



Gunshot, you'll have all your enemies cowering in corners. 8-directional action and an all-in- 
one moulded stem allows accurate annihilation and strength to survive those all-night 
sessions. Dual fire buttons for fading fingers (and a rapid fire version when 
they're really coming thick and fast). And, if you break it (and we know you'll 
try) our 12 month guarantee will prove invaluable. The Gunshot plugs directly 
in to practically all popular home computers (ask about Vulcan interfaces 
for the BBC, Spectrum. Electron, C 16. Plus 4). Only £8.95. ,__^^_ 
See the range of Vulcan joysticks and interfaces X VW 

at your local stockist... %/■ || f A |lV ^^ 
well see you on the y U L. L. /\ I N/ 

high soe tabes ELECTRDnjCS LTD 




200 BRENT STRICT HENDON NW4 I BH TEL: 01 203 6366 



jbtfsticKq&tos 



If you have 
anything of 
interest to tell us 
about your 
computer club 
why not contact 
us on 
01-661 3144. 

Local 
news 

Eyemouth 

Nick Godwin may be 
familiar to you as the 
eminence grise behind ZX 
Exchange, the postal 
computer club with z 
human face. Well, he got an 
Amstrad for Christmas, and 
any keen programmers 
interested in joining a 
postal Amstrad User Group 
should contact Mr Godwin 
at 4 Hurkur Crescent, 
Eyemouth, Berwickshire, 
TD14 5AP, or telephone 
0390 50965. 

Alcesfer 

The Microsoftware Club has 
worldwide membership as 
they communicate with 
each other through their 
cassette-based magazine. 
This comes out bi-monthly 
and is said to be an 
invaluable aid to anyone 
who wishes to learn 
Spectrum programming. 
They also have their own 
range of software. Write to 
Trev Glover. 73 Alcester 
Road. Mosetey, Birmingham 
13. 

Watford 

Infomania is a rapidly 
growing ctub which has 
gained over 200 members 
since its formation in 
September. Lots of 
hardware and software is 
available to members and 
the club has fragmented 
into several smaller interest 
groups specialising in 
graphics, Logo, the 6502 
and Z-80 processors. There 
is also a Multi User 
Dungeon (MUD) 
development group. The 
MUD runs on an Apricot 
and can be accessed by 
Econet on BBCs although it 
is hoped to go "down the 
wire" on to modems in the 
near future. Roger A Burg 
on (0923) 55122 has details 
of all the club's activities. 



COMPUTE 



Tony Carter discovers 
that Blackburn's 
Computer Club, like its 
football club, is on the 
way up. 

Blackburn Computer Chib is easy 

to find. Just across the road from the 
Darwen end of Ewood Park, home of 
Blackburn Rovers, is the Ecrnhurst 
Hotel; the music room of the large 
redbrick Fcrnhurst is the home of 
Blackburn Computer Club. 

Like the Rovers, Blackburn Com- 
puter Club is on its way up. On the 
night thai Your Computer visited the 
club most of their 30-plus member- 
ship had turned up. The hardware in 
use included an Atari 800 and an Atari 
800X1. , both with disc drives, a BBC 
with disc drive and second processor, 
a Lynx, an Amstrad CPC-464 and 
several Spectrums. All this and 
Thwaitcs, the native brew of Black- 
burn. 

The aims of the club are to help the 
members to net the best out of their 
kit and to give members without a 
computer an opportunity to try out a 
variety of machines and software, 
explained president and founder Bob 
Hillyard. Certainly everyone seemed 
to be getting plenty of hands-on 
experience. 

Membership is open to all without 
age limit. It ranges from children who 
arc at primary school to a 70-year old 
gentleman who had assembled his 
own machine. Members include a 
cheese manufacturer and a market 
gardener who both use Spectrums to 
help run their businesses and several 
families who come to the meetings 
together. 




On this particular night Ernie 
Troughton and Jimmy Wat were 
comparing the Tatung Einstein and 
the BBC. B on a value for money basis. 
Ernie, who i-. a retired double glazing 
manufacturer, owns an Einstein and 
reckons that apart from the odd 
review, the Einstein has been ignored 
in computer magazine articles. A sad 
fate lor 3 UK-built machine. 

Jimmy Wat's job involves him in 
the world of hi-tcc. As a development 




engineer, he works on micro- 
processor development with a local 
firm making machinery for carpet 
manufacturers. 

Deborah, who is 10, likes the club 
because she gets the chance to try out 
a lot of di Herein action games. Her 
sister Heathet. who is 12 and her 
friend Samantha, 13> prefer the 
children's adventure game club — 3 
regular club feature. 

Mark, another 10-year old, was very 
busy with Pyjamarama on a 
Spectrum. The club plans forth- 
coming visits to computer clubs in 
Chorlcy and Preston and plans to visit 
the PCW show at Olympia. 

Treasurer George Croft, a Black- 
burn policeman, made an appeal for 
educational BBC B software for the 
Dame Evelyn special school for the 
mentally handicapped. He also sug- 
gested that the club should challenge 
themselves to collect sufficient funds 
to present the Dame Evelyn school 
with a Spectrum. 

The club's PR man, John Schofield, 
handed out pail two of the machine- 
code course he had prepared for 
interested members and then it was 
back to the machines again. 

The ctub meets on alternate 
Monday evenings. Annual member- 
ship fees arc £J for under 16s. £5 for 
adults and £10 for family member- 
ship, or members can pay 50p per 
evening. Members' machines arc 
insured in transit to and from club 
meetings through the club's member- 
ship of ACC. 

Details of dates of meetings and 
further information can rx* obtained 
from John Schofield on Blackburn 
28127. 
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lit IMlf £«5 

The most powerful tdolkit yet for ZX BASIC. All the features 
you will ever need; AUTO insert, full RENUMBER, block 
DELETE, CLOCK, ALARM, error trapping, break trapping 
Full TRACE with single-step and much, much more. Makes 
ZX BASIC easy-to-use and powerful. 




An excellent assembler, an advanced line-editor, a compre- 
hensive disassembler and a superb 'front panel' debugger 
all in one package. Used by many leading software houses to 
write their games. "Buy it/ Adam Denning 1984. 




£25 



A powerful and almost full implementation of Pascal - not a 
Tiny Pascal A valuable educational and development tool, 
programs typically run 40 times faster than a BASIC equivalent. 
Spectrum version includes Turtle Graphics package. " I haven 't 
seen any other compiler that could match Ulsoft's Pascal" 





180 High Slrwt North 

OuntUble. 6«h LU6 1 AT 

Ttl: (0S821 896431 






for the ZXSpectrum 

Hisoft is pleased to announce a new compiler for this popular 
and effective systems programming language. Not a tiny-C but 
an extensive, easy-to-use implementation of the language. 
Allows direct execution of compiled statements. Supplied with 
function library. A vailable direct from Hisoft for £25, or write 
for further details. 

All prices. UK delivered, relate to 48 K ZX Spectrum versions. 
Our software is available for many other Z80 machines e.g. 
Amstrad CPC 464. MSX. Memotech, SHARP MZ700, yew- 
Brain. CPlMetc. Please write for details. 



COMPUTER 
ACCESSORIES 



ZX Spectrum and QL 
Microdrive Storage Box 




Designed to match QL 
and Spectrum 

J • Holds 20 cartridges 
and index cards 

Fully interlocking 

•We also supply 
printers, monitors, 
labels, ribbon 
and listing paper. 






Available Now 



QL Centronics Interface £39.95 

QlDusI Cover £5.00 

QLRS 232 Lead £10.00 

Spectrum Monitor Connector £11.50 



VISA 



SPECTRUM 



TRANSFORM LTD. (Dept. YC ) 089 283 4783 
Swatlands', Lucks Lane, Paddock Wood, Kent 



RAINBOW COPIA 

♦ QUITE SIMPLY THE BEST SACK-UP COPIFR EVER FOR THF 
SINCLAIR SPECTRUM 

♦ Al MOST ANY PROGRAM IS RFPRODUCFD ON BLANK TAPES 

♦ TESTED ON OVER 100 TOP GAMES WITH A 98% SUCCESS 
RATE 

♦ MULTIPLE PART PROGRAMS BACKED UP IN ONE GO 

♦ ALSO 8ACKS UP HEADER LESS PROGRAMS 

♦ FULL INSTRUCTIONS WITH THIS EASY TO USE PROGRAM 

♦ THIS INCREDIBLE MACHINE CODE PROGRAM IS EXCELLENT 
VALUE @ f 5 95 incl. P&P 

♦ ♦♦♦♦♦♦ 

COMMODORE 64 

BRING YOUR 64 TO LIFE WITH 

LIGHTNING LOAD 

♦ CONVERTS ALMOST ALL YOUR FAVOURITE SOFTWARE & 
GAMES "NOT A SUPERFAST LOADING VERSION 

♦ YOUR CASSETTE PROGRAMS WILL INDEPENDENTLY LOAD 
FASTER THAN THE COMMODORE DISC DRIVE" 

♦ LIGHTNING LOAD HAS SOPHISTICATED FEATURES WHICH 
LEAVE OUR COMPETITORS LIGHT YEARS BEHIND 

♦ COLOUR & SOUND ARE USED IN SPECTACULAR & UNIQUE 
WAYS TO ENHANCE THE PROGRAM 

♦ 100% MACHINE CODE. FLEXIBLE MENU SYSTEM ALLOWS 
SAVING OF MORF THAN 48K CONTINUOUS RAM 

♦ THIS AMAZING PROGRAM IS NOW ON SPECIAL OFFER C7.9S 
NOW C6.95 incl. P&P 



COPYCAT 



THE ULTIMATE BACK-UP TAPE COPIER 

♦ MAKES BACK UP COPIES OF ALMOST ALL SOFTWARE 

♦ SPECTACULAR MULTICOLOURED LOAD AND SAVE 

♦ WIZARD AUDIO SOUND EFFECTS 

♦ CASSFTTE MAGIC SFNSF 

♦ 100% MACHINE CODE TAPF COPIER WITH FULL INSTRUCTIONS 

♦ CAN YOU FIND A BETTER COPIER? WE CANT! 

♦ SUPERB VALUE AT fb 9b inc. P&P 

DISPATCH OF THESE PROFESSIONAL PROGRAMS WITHIN 24 

HOURS 1 

CHEQUES/P.O.s TO: 

WIZARD SOFTWARE (Dcpt. YC) 
59 THE MARLES, EXMOUTH, DEVON EX8 4NE 
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ADDON 
EXTRA 

Screen dump 

Amstrad 

£17.95 

SMC Supplies 

Suitable for Epson, Brother 

and Star printer owners, 

this pack contains a printer 

cable and a short program 

for dumping Amstrad 

screen displays. Colours 

on the screen are 

represented by different 

densities of shading. 

Parallel interface 

Commodore 
£19.95 

SMC Supplies 
Cable and software, loaded 
in behind the kernel Rom. 
gives the CBM-64 a 
Centronics interface, 
instructions are included 
for using the software with 
Easy Script and machine- 
code monitors. 

Marconi 

BBCfMSXfCommodore 
£60 

Tracker Ball 

Until now only real men who 
liked dressing up like Michael 
Heseltine were allowed to play 
Missile Command with 
Marconi track balls. That 
tended to be slightly 
expensive — not to say 
dangerous with real missiles 
— so now Marconi is 
launching into the home this 
expensive joystick which will 
only come into its own with 
computer-aided design 
software. 

E Interface 

Spectrum 

£39.95 

Centronics Interface 

Compatible with just about 
anything you can stick on a 
Spectrum, this new 
interface from Kempston 
comes with a metre of 
ribbon cable and is styled 
like the new Speccy + . 
The software in Eprom 
supports LPrint, LList and 
Copy commands. 

Floppy Wise 

BBC 

£29.95 

Disc Utilities 

This Rom is compatible 
with the Acorn DFS and 
adds 14 new commands. 
One of these commands 
"clone" claims to copy a 
fully protected disc in 
under four minutes. 



HAR 



Demon 
modem 



■ BBC 

■ Demon Electronics Ltd 

■ £60 by mail order 

A MUL'il -s "i 'AKDARD modem for only 
£60? It's an astonishing price when 
other modems with the same sort of 
specification cost over twice as 
much. So does the Demon live up to 
its promise? Well . . . yes and no. 

To avoid the high cost of switches, 
control of the Demon is delegated to 
your computer. Selection of 
signalling standard, switching on and 
off-line and so on is all done through 
the serial port, which also acts .is 3 
data highway. So it's essential to 
have the accompanying software. 

At present the software is available 
only as a sideways Rom for the BBC 
Micro and il costs another £24. 
Apparently, it's stilt being finalised 
— which won't amuse those who sent 
off money when the Demon — nc 
Unicom — was announced last 
autumn. 

But the Rom is cleverly written 
and it certainly works hard, livery- 
thing is done by "star" commands: 
for example, 'baud I selects the 
Prestcl mode and "dial 618, for 
whatever, auto-dials the call for you. 

It's easy enough to build the 
commands into your own programs. 
So with a bit of straightforward Basic 
you can create a bulletin-board which 

Disc drive 

■ Amstrad 

■ £199.95 

II- WOTtS SERIOUSLY into computing, 
ihcn sooner or later you're going to 
need a disc drive. The flexibility and 
speed arc so great that once you've 
used one, you'll wonder how you 
ever got along without it. 

Amsirad's drive is further 
enhanced by the way it integrates 
well into the system as a whole. The 
drive consists of an interface, which 
plugs into the expansion socket in 
ihc back, a rihbon cable with two 
plugs, and the drive itself, which is a 
3in. Hitachi unit. 

When the computer is powered up, 
all normal tape commands control 
the disc. AMSDOS takes 1,280 bytes 
lor work space, so some programs 
may not run with the disc installed. 
Apart from the tape commands, 
there are also several new disc 
commands which take the form of 
Basic extensions, using the "I" 
character as usual. Further Basic 
extensions can still be used normally. 

Other utilities take the form of 
CP/M files on the supplied system 
disc: format, back-up and many 
more. 

Obviously using the tape 




auto-answers the telephone, selects 
the right baud rate automatically and 
can even upload or download files. 

The system is undoubtedly veiy 
flexible, but it might be awkward for 
the beginner to master. The Demon 
has no extension telephone socket, so 
you can't check for engaged tones or 
crossed lines unless you spend 
another £5 on a two-way adapter. 



And there's no direct way of telling 
whether your modem is holding the 
line. 

One other snag is software clashes. 
The Rom is said to use legal calls 
only, but certain packages — such as 
Addcom and Computer Concepts' 
Graphics Rom — light it. 

But if you enjoy experimenting, 
the Demon will give you a lot of fun. 
Beware, though — it hasn't yet 
received BAItT approval. 




commands to control the disc has one 
major advantage: programs will need 
tittle or no alteration to run on disc; 
file names may need to be changed, 
AMSDOS is fussy about repeated or 
null file names. 

The disc format is 3in. with 40 
tracks, giving I80K per side. Ai £5 
per disc, it gives fewer bytes for your 
£ than some systems, but If the 
system catches on, this price may 
fall. 

The system disc supplied has 
CP/M and the disc utilities, and a 
few demonstration files on one side 
and Dj Logo, the graphics language, 
on the other. Dr l.ogo is a fair imple- 



mentation of the language, although 
it did seem rather slow. 

The 100-page manual is clear and 
concise, giving all the information 
required on file types, transferring 
files from tape to disc, and giving 
brief notes on CP/M and the Logo 
language. Obviously it you were par- 
ticularly interested in the last two, 
you'd need to buy a book. 

A second drive can be added, of 
any type. Amstrad plans to bring out 
one at £169.95, but for the moment 
full information is available for DtY 
enthusiasts. 

A good, no nonser.se, well thought- 
out product, at a lair price. 
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_ y or you'll turn into a frog'. 
Well, that was the verdict of Which Micro on the 
Commodore 64 version, now available on the 
14th February is a greatly enhanced, stunning 
new version of Sorcery for the Amstrad and 
MSX. 40 screens of amazing and breathtaking 
graphics (50 in the case of the MSX version), 
with endless hours of tough and challenging 
game play. 

What the press said about the "Amstrad" 
version: 

'Amstrad owners siioutd welcome It with open 
arms - it's far and away the best game I've yet seen 
on the micro" - Personal Computer Mews. 

'What makes this game special is the astounding 
quality of the graphics"- Popular Computing 
Weekly 

The World has fallen into the Dark Ages. The 
Evil Forces of the Necromancer arc creeping to 
every last corner of the ancient land that was 
once the powerful domain of the Great 
Sorcerers. You are the last free Sorcerer, all the 
others have, one by one, been entrapped by the 
hideous evil that abounds. 

So don't delay, get your copy now. It's available 
now from, leading computer stores. 

nail Order 

Sorcery is available from all good retailers. 

however. If you cannot find it in your local shop, 

send £8.95* inclusive of postage and packing to>- 

Virgln Games, 2-4 Vernon Yard, 119 Portobello Road, 

London W LL f "Price for Spectrum version £6.95) 

Available for 

AMSTRAD CPC 46* £8.95 CBM 64 £8.95 

MSX £8.95 SPECTRUM 48K £6.95 
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Star* 
chart 



Chopper Squad 

CPC-464 

£6.00 

L unajetmanesqu c 

Interceptor 

* * 

Nothing to do with the 
Aussie whirtybird TV 
series, you take the pari of 
Macho, an ace helicopter 
pilot etc, etc. In the style 
of Lunar Jet-Man you have 
to assemble fighter planes 
by collecting parts and 
taking them off the bottom 
right-hand side of the 
screen, without hitting 
UFOs. I thought it was a 
terrible game at first, but it 
grew on me. 

Aztec Tomb 
Revisited 

CBM-64 

£7.95 

Alligata 

* * 

This is a graphic adventure 
with a very small graphics 
area in one corner of the 
screen. The idea is to find 
the other three quarters of 
the treasure map — you 
already have one quarter. 

Obviously a follow-up to 
Atligata's earlier Aztec 
Tomb, they seem to have 
compromised on graphics 
in order to keep the over 
40-command vocabulary. I 
think this wilt appeal more 
to text adventurers of the 
old school, rather than lo 
Hobbit fans. 

Wriggler 

ZX Spectrum 

£4.95 

A i cade Maze 

Romantic Robot 

* * 

Restful little game which 
comes with musical 
soundtrack "The moons of 
Jupiter" by Alex 
Goldscheider on the flip- 
Side, in the 30 year-long 
maggot race you musl 
move through four main 
areas: the garden, the 
scrubland, the underground 
and the mansion. You 
collect food and objects in 
the usual way The 
graphics are very nice and 
this may appeal to people 
who find Atic-Atac too 
hectic 



SOFT 



Alien 8 



■ Spectrum 

■ Ultimate P/ay the Came 

■ Arcade adventure 

■ £9.95 
* * * * 

KOftORT the superficial lost-in-spacc 
flavour of the packaging, this game's 
more Clastel Gondolfo than space- 
ship Nosiromo, Not so much Alien 8 
as Knight's Lore 2. 

That said. Knight's Lore is the 
definitive arcade adventure and Alien 
8 retains rhc chunky tnree- 
dimcnsional Filmation graphics 
which distinguished the original. 
Again you have lo comliinc manual 
dexterity and a quick mind io solve 
the problems posed by each room 
before you can pick up a treasure or 
progress io the next chamber of the 
maze. 

If you warn to approach the game 
unaided slop reading now — and no 
sneaking a look at the mate map. 

The plot — such as it is - derives 
loosely from the film. You control a 
rohoi padding around .i ■. i..l: curv- 
ing cargoes of deep-frozen cryonauls. 
Unfortunately assorted extra-terres- 
trials — clockwork mice, rodent 
dalcks and the like — have unplugg- 
ed the refrigeration. 

To prevent your cryotiaughts look- 
ing like a freezer full of fish fingers 
after a power cut you have to collecr 
power packs shaped like pyramids. 
blocks, mushrooms and cheeses and 
plug them in to similarly shaped 
flashing sockets. 

You can also use the packs as 
bulldozers to clear minefields or 
steps to help you jump higher — 
holding the jump key down can also 
help. Some of the steps vanish or 
sink — others arc boohy-t rapped with 
an escalator effect which drifts you 
towards the nearest danger 

Perhaps the neatest new trick in 
Alien 8 is a JI> Cursor pad on screen 
with which your android can direct 
another remote-controlled robot to 
clear a safe path. 

Meirion Jones 



Below: Everyone's a Wally. 




KEY 

V = Extra lives or 

life support 

valves. 

S = Life support 

sockets. 

O = Opening 

screens. 





Everyone's a 
Wally 

■ Spectrum 48K 

■ MikroGen 

■ Arcade adventure 

■ £9.95 
* * * 

"EVERYONE'S A wally, a Charlie or a 
bungler or a berk" warbles Mike 
Berry on the "hit single" recorded 
on the llipside of this cassette. The 
song will drive you bonkers margin- 
ally quicker than acrually playing the 
game which, it musl be said, has ex- 
cellent graphics and demands great 
perspicacity. 

(continued on page 47} 
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SOLO FLIGHT: fafceofl with (Ms user mendlylligtu 
simulator which includes J-U graphics, lull cockpit 
ifuuuim-nldtiort, dual VORs. ILS. 2 1 different juucjtfc*, 
and real life challenges from weather and meciiai <* <ii 
rmergenoe*. DISK/CASSETTE £14.95 

SPI I FIRE ACE: Save LwKlonduriity the Bittc in 
your RAF Spitfiic! Outstanding out-of the-coekpit 
3-D graphics. 14 different combat senarios. 
DISK £12.95. CASSETTE £9.95 

NATO COM>VANDER: Defend Europe in an 
accelerated real time war situation! Full sooltimj 
battle map, includes infantry, armoui. 
helicopters, airforces and tactical nuclear 
weapons. DISK £12.95. CASSETTE £9.95 




U.S. Gold is stocked by all leading 
computer stores including: 



U.S. Gold Limited. Unit 10, The Parkway Industrial Centre. Heneage Street. Birmingham B7 4LY. Telephone: 02 1 -359 3020. Telex: 337268. 



Star* 
chart 

Halaga 

ZX Spectrum 
£5.50 

Zaiaga clone 
Interceptor 

* * 

If you've never played 
Galaqa in a bikers 
roadhouse in Winnipeq. 
you've probably had thr> 
opportunity to play Zaiaga 
on the BBC Micro. Now 
you can play Halaga on the 
Spectrum. Have to be a bit 
careful about which keys 
you press — this one 
shows a tendency to lock 
up. If you can keep it 
going, this is a great 
traditional shoot'em-up. 

Alpha-Beth 

ZX Spectrum 

£5.75 

Educational 
A 'n' F Softv/are 

■k 

The sort ol education game 
that says "Your not trying" 
when it means "You're not 
trying".. Don't you just 
hate teachers who are 
stupider than you are The 
program assures us that 
Indira Gandht is the pnme 
minister of India. Sorry. A 
n' F. some good ideas but 
must try harder 

Hyper Circuit 

CBM 64 
£7.95 

Shoot'em-up 
Alligata 

* * 

Good graphics, but endless 
blasting away seems more 
pointless than usual From 
the aerial view you seem to 
have been catapulted into 
some nightmare future city 
where all the trains h 
been privatised and are 
busily tooling around 
between city blocks 
shooting each other. 

Snake Kink 

ZX-81 

No man's land 

Eat-'em-up 

£3.99 

* * 

Written by Laurent Ma/o 
this French offering is nice 
and simple. Controlling 
your snake by 9 and 0, you 
must eat 10 apples and 
pass through the door to 
finish every level if you 
touch your own body or 
slide into the wall you lose 
a lite Nostalgic. 



{continued from page 45) 

Mikro-Gcn, with pomes of the 
quality of I'yjjmarama. have carved 
themselves j niche in the market ihui 
is ;i>. distinctive in its way as thai ol 
Ultimate Play The Game. lioth com- 
panies produce games that may have 
deai goals foi players to achieve hut 
whose appeal lies in leaving it to ihc 
pl.ivt.-t to deduce methods of attain- 
ing these go 

The complexity ol this game lies in 
the facility to transfer control from 
the central character. Wally. to other 
members o: the gang, Wilms his 
•.vile, Dick the plumber, Tom the 
punk mechanic, and Harry the hippv 
electrician. There is also il baby call- 
ed llerhcrt who nisi trips people up. 

The aim of the game is lo open the 
safe in the hank, to pay the gang's 
wages. The combination ofthr t 
discovered in the process ol perform 
ing various tasks. Different members 
of the gang excel at different tasks. 
Male chauvinist pigs will tv pleased 
to know that Wilma is best at shopp- 
ing, for example. But her real job is 
to net three library books back to the 
library. 

Each character's endurance level 
hiss to be maintained in the tradi- 
tional way by earing food. 

Paul Bond 

Superchess 
3.5 

■ Spectrum 48K 

■ Deep Thought — CP 
Software 

■ Board-game 
M£9.95 

li nu hi the sort of chess player 
who needs to know exactly what's 
going on in your opponent's mind, 
this is the program for you. It you 
abb want an extremely fast, challeng- 
ing game, the 1985 version of Super- 
, hess igain tits the bill. 

Down lhr lelt side of the board 
display is Plymax. It not only shows 
you how far ahead the computer is 
looking, but also details us best line 
of play together with your answering 
moves. Beginners will fir.d this 
useful because il draws attention to 
traps and developments thi'V might 
Otherwise have overlooked. 

The screen also displays tile limes 
the computer and the player have 
taken in all, as well as rbc time taken 
for the current move. As the program 
is working out what to do next it tells 
you the move it likes best so far, how 
many nodes or lines of play it lias 
analysed and your last move 

I'nlike most cbess programs the 
pieces are moved round the board 
not with the cursor keys but hy co- 
ordinates lor example, 1:2-1:4. 

The way you set the level of play is 
a^ain unconventional. With 
Superchess the amount of time you 
ate prepared to give the compute! to 
think over its moves determines the 
quality of the game. Obviously the 
more tune you give it the better it 
wilt play. 

Even with only an average of 10 
seconds response lime the program 
can give you a very good game. 

ToPy Wolpe 



SOFTW 




Superchess 3.5. 

Hellfire 

■ Spectrum 48K 

■ Melbourne House 

■ Arcade Adventure 

■ £6 95 

* * * * 
Those whom the gods wish to 

destroy, they first make mad. 
Melbourne House's pari in this 
universal scheme of things is to pro- 
duce "Hellfire", a game which pur- 
ports to be based on the trials of 
Ulysses 

We start out with hill trials where, 
stabbing deftly ai the Q,S,A etc keys 
vou help the haidprcsscd Greek hero 
negotiate ihe slopes of Olvmpus. 
Killing boulders conspire to reduce 
him 10 the consistency of a plate of 
squashed moussaka — then he has to 
duck the stony stare of the repulsive 
Gorgon. Alter this he finds himself 
in the temple of Knossos — 
nowadays beset no doubt by minor 
tourists, but then plagued by 
minotuurs — almost as bad. but not 
nearly as contrived as this last pun. 

Strong graphics, comparable with 
those in the definitive Tir Na Nog, 
but ilus program is rather more .«- 
cade than adventure, if you follow 
my drift. 

On the final screen you must locale 
the exit and use your mace to kill 
monsters and break exists Open. Ex- 
tra maces can be tound in the chests 
scattered throughout the maze. 

Paul Bond 



Castle Quest 

■ BBC 

■ Arcade Adventure 

■ Micropower 
M £12.95 

* # * * 

They bet vch- a pound you can't 
crack it and they are likely to be 
right. Casile Quest presents lhr 
player with some fiendishly difficult 
problems lo solve within ihc first few 
Screens of plav. It is, in fact, one of 
i lu- lew arcade adventures where you 
need the real adventure mentality to 
get you anywhere. 

lot instance, how do you escape 
after a patrol of green guards has 
frog-marclied you 10 the dungeons? 
Welt, we can't give too much away, 
hut the answer lies somewhere Ik-i- 
ween a torch, a siool, and a bed. And 
that spider thai always gels you as 
vi>-.i go through ihc entrance <<• 
another area? ITiose funny little 
monkeys running around just might 
he able lo give you some help. 

Text adventure fans will feel in- 
stantly at home here, but the game 
should also ensnare sceptics such as 
this reviewer, to whom the prospect 
of playing an adventure game nor 
malty has as much appeal as 
Hangman on the /.X-HI. Being able 
to sec an aqualung or a wand before 
you pick it up is raiher more satis- 
factory than reading a bald descrip- 
tion of it in prim. 

In addition to this the game offer. 
excellent animation and sound 
together with some unusual scrolling 
effects. The castle itself is a multi- 
tiered assembly of ladders, tunnels. 
cakcwalks, steps, platforms, and pin- 
nacles; when you approach the edge 
of the screen it pans smoothly up- 
wards, dowuards or sideways to 
reveal the next section. 

Simon Beesley 
(continued on page 49} 
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The Dawr 

of a new beginning 

for your Spectrum 

Introducing Discovery 1 - quite simply the most 
advanced and comprehensive disc drive unit yet 
developed for the Spectrum and Spectrum + 
computers. 

Discovery is the breakthrough in design, performance 

and price which promises to make other Spectrum 

solutions obsolete. Just look at its advanced features: 

• The very latest 3 Vz inch disc drive unit 
• Peripheral through connector • Parallel printer port 
• Joystick interface • Video monitor port 
• On-board power supply 




us. 



.# i^.<t-9- 






Hf M |»^k — i«~a<~_' 




ut the biggest discovery of all is the price - just £199*9 

Upgrading to a dual-drive system is simple with the AVAILABLE FREE 

'Discovery +' upgrade package - £139.95, or choose a I Memorex disc twin-pack + five free discount 

purpose-built twin-drive unit, 'Discovery V — vouchers. 

£529.95 

Further product information is available from 

THE DISCOVERY RANGE y^V 

Available exclusively through larger branches of I ■'f^l lC 158 Camberwell Road, 

Boots and supported by a brand new range of \^ M I J ^J_3f London SE5 OEE 

popular 3 V 2 inch disc software. J^^ Supp|kj L(J Q1-701 8668, 1-703 6155 



Star* 
chart 

Interdictor Pilot 

Amstrad CPC 464 
£17.95 
Simulator 
Supersoft 

* * * * 

Perhaps a touch on Ihe 
price side but, if you want 
the best, this is it. For your 
money you get a sturdy 
plastic case, compendious 
instructions, hints and 
"background" and of 
course the tape. A 
conversion from the C64. 
reviewed last November, it 
features improved 
graphics, but is 
substantially the same. My 
only gripe is that there is 
no keyboard option and the 
joystick just isn't really 
accurate enough tor the 
fine control required. Still 
the best space flight 
simulator by a long chalk. 

Toy Bizarre 

Spectrum 48K 
£7.99 
Piattorm 
Activiston 

* * * 

A follow up to their smash 
hii Ghostbusters this game 
treads once more the well 
worn path of the platform 
game. Is the market for 
these things completely 
insatiable? What we have 
is a series of screens, one 
much like the next. You 
have the mindless task of 
bursting balloons before 
they reach the ceiling and 
turn into the eponymous 
bizarre (and hence deadly?) 
toys There are a few other 
bits and pieces, like 
platforms, valves and a 
homicidal maniac called 
Hilda, but what we have is 
essentially the same old 
stuff. 

Aqua Racer 

CDM-64 
£6.99 

Race game 
Bubble Bus 

* * 

Pole Position on water. 
Screen display depicts a 
rear view of a powerboat. 
Steer down the course, red 
buoys to starboard, black 
and white to port. Avoid 
crashing into other 
powerboats. Use firebutton 
to chang gear Choice of 
several courses Addictive, 
needs fast reflexes. 



(continued from page 47) 

Sorcery 

■ Amstrad CPC 464 

■ Arcade Adventure 

■ Virgin Games 
M £8.95 

* * * * 

BEING a GRAPHIC designer with a 
software house used to tie a pretty 
unrewarding way to earn a crust. 
Apart from doing a nice title screen 
which normally had nothing to do 
with the >;ame and annoyed the 
punters like hell because it took ages 
to load, there was nothing left. They 
might let you design a lew sprites. 
but as they normally ended up as ■< 
few fuzzy splodges on the screen. 
what was the point. Hntcr the 
Amstrad, answer lo your prayers. All 
•10 screens and ail the sprites in this 
game have clearly had hours of 
tender loving care lavished upon 
them. l-'or those not merely content 
with watching ihe graphics, what's 
thr ^anle like? 

As usual it's one man against the 
world. Your task, as the last free 
sorcerer, is to rescue your colleagues 
imprisoned by the evil necromancer. 
The objects you need to free them 
have been lelt rather carelessly 
strewn around the place. You can 
carry one object at a time, and it's 
just a question of sussing out which 
object unlocks which door. 

Were life that simple. You also 
have to contend with various nasties 
which can be disposed of if you have 
ihe ti^hi object, or will dispose of 
you if you haven't 
Lee Paddon 

Spider-man 

■ ZX Spectrum 

■ Adventure International 

■ Graphic adventure 

■ £9.95 
* * * 

(Crkpcooi pilgrim Mary Jane, my 
ex, knows I'm really Petei I'arkcr, 
my boss at the Daily Bugle doesn't 
dig the freelance photos I've been 
submitting, my aunt wiui'i speak to 
me since I dropped out oi graduate 
school, and my current girlfriend — 
live Black Cat — can't stand I'etcr 
Parker. Only likes me as Spider-man. 
No-one knows better than Spider 
man what a tangled webv we weave 
when first we practise to deceive 
And so we enter the wacky twilight 
world of Marvel comics where the 
characters, with their secret 
■.dcntitics and double lives, j:-. 
cathartic reflections of the 
schizophrenia Inherent in modern 
Western socictv (U7AufV .vim; .>».- — 

Spider-nun is the Set 
adventure in the (jucst probe scries. a 
combination of comics and computer 
adventure games that allow you to 
become your favourite Marvel 
superhero. 

The screen gives you a static 
display o! the area you are standing 

ti watch out for piles pj sand — 
they turn into Sandman. 

Paul Bond 




Dark Star 

■ Amstrad CPC 464 

■ Arcade 

■ Design Design 

■ £7.95 
* * * * 

1 1 s CONVERSION time again. This 
lime it's an old Spectrum game hav- 
ing the Amstrad experience. 1: you 
missed this one first lime round, it's 
.in jitade shoot-em-up with Strategic 
overtones. 

The galaxy is in the tyramcal grip 
of a militaristic dictatorship. You 
have to go mi! there and tibeuic 
planets by the simple, if rather 
bloody, expedient of blowing up 
everything in site. Sounds familiar? 
Well, if noi hoi on originality, this 
game scores with execution. What ii 
boils down to is u scries of linked 
mint-scenarios, each of which con- 
si Ms of getting down onto the planet, 
finding (he enemy base, dodging the 
flak and steering through the holes. 

After one base has been deall with, 
pausing only to tank up the old 
shields, it's oil' to (lie next planet and 
more of the vimc. All this might 
seem to pall a bit after a while, but 
the graphics and speed are breath- 
taking. 

There is also a design-your-own 
"front end" to the game which 
allows you 10 ' li.ti'.i'.c ihe game 10 sun 
your lastes. 

This game is going to make as 
much impact with the Amstrad 
fraternity as it did with Spectrum 
owners. 

Lee Paddon 




Dark Star. 



ACE. 

Air Combat 
Emulator 

■ cm 

■ Cascade 

■ Combat emulator 

m £9.95 
* * # 

This :soni of those "given the limit- 
ations ol the machine" kind ol 
reviews, A(T 1 inisi you to work 
out the acronym for yo u r selv es is a 
vctv fast, punchy flight simulator — 
except that everyone from l-'arn- 
rgh Air Show comment. nm 
Raymond Baxter to Nip.cl Stevens 
.uid Guy Wilhclmy of Cascade wan 
very keen to say "emulator" rathei 
than "simulator" at the launch 
demo. 

The reason is you don't get to take 
oil and land like you do on Kightcr 
Pilot or Strike liaglc. You're airborne 
and it you wanr to stav thai wav you 
have to shoot down enemy tin t.iit 

The screen display shows how 

many rockets you have, aboiii every 

fbunh one is .1 mil ii I missile and 

homes on its targets. The real trick to 

this .Mine is coordinating the roll 

and pitch aircraft-symbol indicators 

so that you don't overdo any 

climbing or diving. Targets appear as 

upward arrows on the radar if they 

are above you; downward arrows it 

below. You hove to get them to be 

squares which means they are U the 

same altitude as you, though even 

then you may not necessarily he able 

to sec them. _ , _ . 

Paul Bond 

(continued on page 51) 
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Now everyone with a BBC or IBM PC will want to 
get their paws on CUB '$ sleek new D series 
plastic cabinet - a triumph of ergonomics and up to 
the minute design. Within it is the CUB 653 
MEDIUM RESOLUTION colour monitor- the 
perfect mate for computer users who wish to 
combine the advantages of brilliant, low 
k cost colour graphics with 80 column 
• processing software. 

i CUB 653 's remarkable depth of colour 
is enhanced by minimal screen glare, 
thanks to a superhigh contrast 

CRT. Even in well lit 

environments the 653 (H) x 

585 (V) resolution and 0.43mm 

dot pitch produces 80 column 
, text which is pin-sharp and 

easy to read. Owners of 

SHARP, RML 4801 APPLE 

Series, WANG and other 

leading computers 

needn't feel left out, 

because CUB 653 "s 

compatibility extends to 

these models and 

many more. 
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R JUST £299 
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NEW LOW PRICE, 

NEW PLASTIC CABINET 
THERE'S NEVER BEEN A 
BETTER TIME TO BUY. 



/ Standard Resolution version also 
/ available in new cabinet Both Standard 
I and Medium resolution models 
produced in metal cabinets if required. 
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Star* 
chart 

Upper Gumtree 

CBM-64 

Richard Shepherd Software 

£6.50 

Graphic adventure 

* * • 

Nice graphics, a touch of 
humour — all the makings 
of the second wind that 
Richard Shepherd Software 
need to keep abreast in 
what is supposed to be a 
very competitive market. 
Can you save the world 
from the evil professor 
Blowtovitz? Rusting Ford 
Anglias. cows lying on 
their backs in purple fields 
— give the public what 
they want. 

Flight 
Simulation 

Amstrad CPC 464 

Myrddin 

£17.95 

Flight Simulation 

* * * 

Myrddin can count 
themselves unlucky that 
this game has come out at 
the same time as Digital's 
Fighter Pilot, While it is a 
relatively competent sort of 
package, it doesn't 
compare well with its 
illustrious competition. You 
stooge around the sky, 
with rather wooden 
controls. There are a few 
bits of ground detail and 15 
different models of plane 
to fly. No ILS makes 
landing a bit tricky and, of 
course, there's nothing to 
shoot at. 

747 

CBM-64 
Oocsoft 
£12.95 
Flight Simulation 

* * * 

What do you get when you 
confront an experienced 
pilot but inexperienced 
programmer with a C64? 
Probably something rather 
like 747. The manual looks 
very promising with 
instructions on approach, 
holding patterns, 
navigation and the like. 
However, not all is 
adequately explained or, if 
it is, not tor your average 
greenhorn. The 
disappointment starts 
when you load up the 
game. Ever tried aerobatics 
with a Jumbo, now's your 
chance. 



(continued from page 49) 

Wizard's Lair 

■ ZX Spectrum 

■ Bubble Bus 

■ Arcade adventure 

■ £6.99 
* * * 

Wt/AKDs I .AtK l>y Stephen Crow is a 
lurn-up lor the books as far as Bubble 
Bus is concerned. It should appeal to 
fans o!" Atic Atae, which is a round- 
ahout way of saying thai what it lacks 
in originality of inspiration, it makes 
up for in excellence of implement- 
ation. 

The situation is certainly pretty 
hopeless inside, beset as you arc by 
the usual nauseating bunch of 
dragons and strange blobs and if 
you're really unlucky a huge purple 
or occasionally green cut-out serpent. 

Objects to be collected include 
treasure chests, but what you arc 
really trying to accumulate is picv.es 
of the golden lion. There are five of 
these just lion around all over the 
place. "ITicrc arc also keys, diamonds 
and rings. 

Paul Bond 




Congo Bongo. 

Congo 
Bongo 

■ CBM-64 
M US Gold 

■ 3D Kong Froggcr 

■ £9.95 
* * * * 

Basically a two-screen game, each 
screen has several different levels of 
difficulty. And although the basic 
inspiration behind the first game is 
clearly drawn from Donkey Kong 
and that of the second screen from 
l-'rogger, both ideas have been very 
artistically rcimplcmcntcd. 

On screen one you have to scale 
Jungle Mountain while the insensate 
simian mils what look like purple 
rugby footballs at you. 

The action takes place on a set 
created out of giant building blocks 
which you bop around on, hopefully 
not falling into the water, falling off a 
ledge or succumbing to a forward 
pass from the purple footballs. When 
you jump across the chasm, the cliff 
falls and you can't get back. 

There are a lot of monkeys dodging 
about, but they don't bother you at 
the first level of play. As you get 
smarter, more of them start to inter- 
fere with your jungle jaunt. 

When you reach Congo's perch 
you automatically move lo the next 
screen. I his is a nvcr chock-full of 
the usual old hippos, pink alligators 
and lily pads. There is also a blur 
rhino rampaging systematically 
about on the far hank. 

Paul Bond 
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Slapshot 

■ CBM-64 

■ Anirog 

■ Sport simulation 

■ £8.95 
* * * 

"He scores'" crtes the computer in 
a way that is instantly reminiscent of 
Ghostbusicrs' "He slimed me!" This 
two-player ice hockey program will 
inevitably be compared with the 
excellent International Soccer game 
— although with Commodore's 
Canadian connections, ice hockey 
might be a natural for this machine. 



Shades 



■ CBM-64 

■ Durell 

■ Arcade Adventure 

■ £6.99 
* * * * 

From ihk TOOTLE that brought you 
Harrier Attack, Scuba Diver and 
Combat Lynx comes this foray into 
the world of the supernatural. The 
shades of the title arc not hip sun- 
glasses but unpleasant wraiths 
which, along with other denizens of 
the nether world, impede you in your 
quest to rid the land of said shades. 
The curse of the shades is that they 
cause people to disappear from one 
location and reappear somewhere 
they didn't expect to he. Anyone who 
has travelled extensively by British 
Rail will be able lo identify with this. 
Moving, fighting and pleading are 
options open to you in this game, as 
well as in your use of public 
transport. The joystick directs you 
from one location to another. As you 
journey on you encounter various 
monsters, creatures and magical 
objects. The objects take the form of 
hrown chests, and you can carry a 
maximum of eight. 

Paul Bond 



A pleasant enough game, I suspect 
it will not change life in Moose Jaw, 
Saskatchewan overnight. Come 
winter, Pop will still flood the 
backyard so the kids can slither 
around on the tec, batting hell out of 
each other. 

Teams are drawn from the six that 
competed in the 1 984 Canada Cup 
scries: Sweden, Czechoslovakia, 
West Germany, Canada, the Soviet 
Union and the USA. The player 
nearest to the puck is the one that the 
joystick controls, as in International 
Soccer. When you pass, control auto- 
matically moves to the player of your 
team who is in closest proximity to 
the puck, which even casts a shadow 
if you hit it hard enough to nuke it 



take off from the ice. 



Paul Bond. 




Gryphon. 



Gryphon 

■ CBM-64 

■ Quicksilva 

■ Dcfenderesque 

M £7.99 
* * * 
Beautiful blur 3D Disncyesque 

scrolling graphics like that bit in 
H.iinbi when they're in the wood — 
sorry, let's not get too earned away. 

Billed as an arcade fairy talc, the 
main protagonist is a delightful furry 
winged animal whose gold horde is 
threatened by Id Monsters. These 
are inoffensive-looking little white 
ghottt which you disperse in the 
customary way by firing bolts of pure 
Gryphon magic at them. 

You use your gold bars to make 
stepping stones through the deadly 
waters which cover the floor of the 
tunnel. 

Paul Bond 
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SUPER 




SOLO FLIGHT -Computer controlled flight training teaches 
the techniques of flying and familiarization with instruments. 

RESCUE -Your assignment is to locate and attempt 

pick up of stranded military personnel. 



HELICOPTER 



"**r*£**n. 




EXPLORE -Fly a survey mission over previously unexplored 
territory and map the terrain. 

COMBAT -Use your rockets and machine guns to defend 
k a secret desert installation from unknown hostile forces. 



CASSETTE 



£11.95 .sk £14.95 
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U.S. Gold Ltd., Unit 10, Tho Parkway 
Industrial Centre, Heneage Street, 
Birmingham B7 4LY. Tel: 021-359 3020. ATARI 
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The crystal ball 

Spectrum owners now have 
the opportunity to play a 
Commodore 64 favourite. 
Heroes ol Karn. It doesn't 
have as many graphics as 
the 64 version but the 
quality of those that have 
been included are far, far 
superior. Credit for them 
belongs to Terry Greer who 
also designed those for 
Interceptor's Jewels of 
Babylon. 

Commodore owners have 
not been forgotten. Inter- 
ceptor have also released a 
sequel. Empire of Karn. 

Two new adventure- 
solution books. £3.95 each, 
have been published by 
Duckworths. The Spectrum 
Adventurer provides 
detailed solutions to Snow- 
ball. Twin Kingdom Valley, 
Urban Upstart and Valhalla. 

The Commodore 64 
Adventurer offers solutions 
to Heroes of Karn, Lords of 
Time. The Count and 
Voodoo Castle. 

A helping hand 

Andrew Parker of Warring- 
ton has run up against a 
few obstacles in Infocom's 
ZORK II. For Andrew and 
other Zorkers, here's a few 
titbits: 

Can't get past the lizard 
head? 

YDNAC FO 6GAKCAP Tl 
EVIG 

Red sphere proving 
elusive? 

EGAC TFtL OT TOBOR 
LLET NEHT IT TEG 

Prevented from getting 
the hazy object in the pool 
of tears. 

EKAC DER EHT Nl 
GNIWORHT YB LOOP PU 
YRD 

Attention Snowball fans. 
Help is at hand: 
Don't know how to mend 
the damaged droid? 

(a) ODNOC ENtMAXE 

(b) SOEL TEG 

(c) DIORD OT EBORP 
HCATTA 

Yours in wells and woes. 
HUGO NORTH 




Our man with the 
brass lamp and 
the key to a 
thousand 
mysteries sheds 
light on new 
adventure 
programs. Lost? 
Never fear, Hugo 
North is here. 



Staff of 
Zaranol 

48K Spectrum 

£5.95 

CCS (Cases Computer 

Simulations) 

Ix THIS Quilled text adventure, you 
play the pan of a junior wizard. 
While your mentor is away attending 
the Sorcerer's annual binge, you 
meddle with his spells and 
inadvertently conjure up a demon. 
All your efforts at banishing the 
creature fail. Happily, the demon 
decides of his own accord to push off 
less happily, he curses you as he 
evaporates. 

You've got it all to do now. Here's 
the shopping list: discover the 
demon's name, find out the nature of 
the curse, seek out the Master's 
secret room, and finally banish the 
demon by using a dragon's tooth and 
the Staff of Zaranol. Tall order, eh? 
Serves you right for messing around 
with the sorcerer's spell books. 

As if you hadn't enough woes, 
although your brain is telling you to 
get cracking, your legs have turned to 
lead. There you arc in your own 
room, an open door and an interest- 
ing chest beckoning, yet your 
walking gear has gone on strike. At 
this point you'll probably be wishing 
you'd taken up banking, instead of 
wizardry, as a career. 

Don't despair, help is not far away. 
A necromancer called Lan will 
appear whenever you call. Try 
summoning him to open the chest. 
He will do so, remove a knife from 
therein and advance towards your 
paralysed self. . . You begin io think 
this is going to be one of those days. 

The adventure is atmospheric, 
there arc plenty of puzzles and 
objects to savour and the plot is 
engrossing. Staff of Zaranol should 
keep you enjoyably engaged. 



Amazon 

Commodore 64 

£19.95 

Trillium Software 



Intp.raciivi: Fiction is the label 
applied to this text and graphics 
adventure. The game is not cheap 
bur it's big, coming on two double- 
sided discs. You get a large adventure 
for your money. 

As I sat before the console in the 
communications room of a top-secret 
research company, a transmission 
started to come through. On the 
screen, pictures appeared from the 
Amazon field team — but something 
was horribly wrong. Those were 
bodies strewn around the camp. 
Before my start led eyes a menacing, 
war-painted face loomed into view 
and filled the screen. Then the trans- 
mission broke up. 

The field team were on assignment 
to find a source of DV emeralds. No 
ordinary emeralds, these contain 
microscopic platinum impurities 
(essential for use in hush-hush 
projects, naturally). My mission was 
to follow in the footsteps of the slain 
Amazon team and go get them gems. 

Following the transmission, ! was 
summoned to Director Murphy's 
office for a briefing. He's not a man 
to mess around with; one cheeky 
answer and Murphy slung me out of 
his office — and the game! 

I later received a sealed envelope 
and was told to head for the airport. 
But which plane to take? There were 



eight flights, going to such disparate 
places as London, Tokyo, Miami and 
Cuzco, I those Miami but had barely 
touched down before being mugged 
by a cabbie! 

Amazon was written by Michael 
Cnchton, author of such papular 
novels as The Andromeda Strain and 
The Terminal Man. The slowness of 
the Commodore 1541 disc drive is a 
drag but if you don't mind that, then 
you should get a lor of pleasure 
playing Amazon. 

The Sandman 
Cometh 

48K Spectrum 
£10.95 
Star Dreams 

Tims TEXT and graphics adventure 
has a novel theme — it takes you 
through a sequence of dreams, the 
puzzles and clues getting tougher as 
you prgrcss. It comes in two parts, 
one on each side of the cassette. 

I began by walking down some- 
stairs to a locked door. Having found 
a brass key, 1 could only get past the 
door with the unusual command 
combination of Use Brass — "Use 
Key" didn't work — then Through 
Door. It wasn't long before 1 was 
exploring a fairground, being 
challenged hy a gunslingcr, locked in 
a cell and confronted by the Cheddar 
— no, not Cheshire — cat. 

Quite enjoyable, even though some 
of the commands are strange. At least 
a Vocab command supplies you with . 
a list of verbs while the Help com- 
mand sometimes does just that. 
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Call Jack Tramiel a wimp at your peril — but call his new ST micro that and he'll 
be delighted — he thinks these machines will change home computing. 

MAR 'S SPRAT TO 



"HOME COMPUTER?" — big-talking Jack 
Tramiel gathers his bulldog features into an 
incredulous smile as if his questioner was mad 
even to mention such a thing — "I never 
heard of it — I make personal computers". If 
TratniePs Atari has its way 1985 will be the 
last that any of its hears of home computers. 

Instead, Tramiel looks to bring the power of 
business micros and the user-friendliness of 
machines like the Apple Macintosh into the 
sub-jf/100 price bracket for the first lime, with 
his new ST range. Simultaneously, Atari will 
make their traditional 8-bit "home" micros 
more serious by packaging them with useful 
software or peripherals like the aggressively- 
priced current ofTcr of a fvlK Atari 800 XI. 
with a disc drive and a filing program for 
£250. 

So while the rest of the micro industry 
wobbles — Commodore announces falling 
annual sales figures for the first lime, Sinclair 
has to delay his stock market Rotation, Acorn 



needs to be rescued by Olivetti and smaller 
companies like One fall into the hands of the 
receivers — Tramiel proudly boasts that he 
will produce a record five million Atari 
computers this year confident that the market 
is there for the right product at the right price. 

So far Tramiel has been able to shrug offrhe 
doubts expressed by his rivals, that he will not 
be able to produce a machine with the 
promised performance without being late or 
having lo hike the price up. When asked about 
sceptical comments on the new Ataris by Sir 
Give Sinclair he replies with a "Who?" but 
so far Tramiel has only been able to show us a 
prototype — exciting but incomplete. 

What makes the ST computers so different 
from today's home micros is its use oi Digital 
Research's Graphics Hnvironmcni Manager, 
Gem lot short, to soften the barrier between 
the user and the machine which Tramiel 
thinks is a major reason for "technofcar". "I 
have a very hard time typing with two fingers 
— a mouse is easier — I believe there are a lot 
of people like mc". 

The mouse, which plugs into the ST 's joy- 




stick port, is all part of the window, icon, 
mouse programs which give systems like Gem 
the unfortunate generic acronym Wimp. 
Wimps first appeared in production on 
Apple's £6,000 Lisa micros in 1981 before 
graduating to the £2,000 Macintosh in 1983. 
But as Tramiel points our, the ideas 
originated in Xerox's I'alo Alto laboratory 10 
years ago, where research was concentrating 
on doing away with the keyboard to make 
computers more friendly. "Xerox developed 
it, Apple copied it, I improved it". 

The screen on a Wimp machine is covered 
with "icons" — images representing the sort 
of objects you might find scattered across a 
desk, a calculator, files, even small pictures of 
tloppy discs, hard discs, a working clock and a 
dustbin. 

In front of you, on your desk, is a mouse 
which behaves like an inverted track ball with 
a couptc of buttons on it. With us size and the 
"tail" — the lead which connects it to the 
micro — you can see how it gels its name. As 
you move the mouse around on your 
uncluttered real desk you control a pointer 
which runs around the simulated desk on the 
screen. 

As you position it over an icon a touch of a 
button will call a file into operation or open 
up new possibilities. You can window sections 
of different files on the screen at the same time 
giving you the same flexibility you would 
have with various sheets of paper which you 
might want to compare on a real desk. 

At best the Wimp approach makes using 
your micro quicker and easier as well as more 
fun but you still have to enter text through I he 
keyboard and some of the icons arc really just 
gimmicks. Using the calculator by positioning 
the mouse to put the pointer over each key in 
turn is infinitely slower and more inaccurate 
than using the numeric keypad of the ST. 

Although the Macintosh is far more expen- 
sive, the ST does not seem to have any poorer 
implementation of Wimp. Indeed, whereas 
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the Mac only has a monochrome screen one of 
the new Atari slogans is "there's more to life 
than black and white" and so the icons arc 
picked out in white on a green desk and red 
can be used as an overlay. 

The STs, or Saints if you forget 10 type a 
capital T, have three graphics modes. 

In high resolution, which is monochrome, 
and medium which gives you four colours. 
High is 640*400 pixels and medium 640x200 
while in low resolution, 320x200, you can put 
16 colours on screen at once. 

The use of Gem on the new Ataris is nor a 
trade-off for reduced Ram or processing 
power. Like the Macintosh, the Saints use the 
full Motorola 68000 16-bit chip rather than 
the O8008 with the sawn-off address bus used 
in the Sinclair QL. Liven the bottom of the 
range 1 50 SI. will come with 128K, Ram and 
the Tramicl Operating System which includes 
Gem is all included in the massive 192K. 
Rom. You will have a choice of Basic or I .ogo 
inctuded with the machine or both for a small 



has also been over in Britain trying to organise 
British companies who want to write for the 
ST yet encouraging 6502 specialists to keep 
writing for Atari's repackaged eight-bit 
computers which are variations on the Si)0Kl 

The Infinity package for the XL is due soon 
— word processor, spelling checker, database 
and spreadsheet, which should go down well 
with people who have just opted for The 800 
XL plus disc drive oficr. Atari wilt be 
encouraging everyone to move over to discs in 
198*). Siggy says cassettes arc "gonna be a 
thing of the past. The whole market is shifting 
into disc drives. Trices have to come down. 
Why should the consumer pay £200 for them? 
We're leading the way in this area, as we have 
done in others, by making sure we volume 
produce at prices the consumer can afford." 

Specialist software for the 128K £200 1 30 
XF., and the portable and music micro 
versions of the 65 XL (AKA 800 XL) is pro- 
mised as soon as those machines are released 



in the vear. 



If Atari can keep all of Tramiel's promises 
for this year, the opposition will have two 
choices — sit back and watch Jack clean up — 
lie aims to be Number One within a year — or 

ring in radical new products themselves. 
Despite his original misgivings about mice 
and men Sinclair is now thought to have 
authorised modifications to turn the QL into a 
Wimp. Although ("ommodore is shouting 
loudcsr about the traditional but ultra- 
compatible CBM 128 "Shotgun" at the 
moment it is expected to release its new 
Amiga Lorraine-based 68000 micro at the 
Hanover Fair later this month although at a 
higher price than the Ataris. 

Either way the cassette-based games only 
home computer may be on us last legs by the 
end of the year. We can expect to see more 
controversial attacks like Sir Clive's on 
Tramiel as the war hots up. but Jack refuses to 
reply in kind because "I'm afraid I might sec. 
him m a bar so I don't want to say anything 



CATCH 



extra fee. 

The number of interfaces built in suggests a 
commitment to the real world. You can plug 
in a 128IC cartridge — on the prototype they 
used this for the constantly revised operating 
system — but Atari insists that by the time the 
machine goes into production there will be no 
need for a QL style dongle hanging out of the 
side. There is a floppy-disc interface with on- 
board controller, and also a port for the 15 
megabyte hard disc which Tramicl hopes to 
sell for around £400. 

He points our that hard discs could change 
the nature of your computer into a home data- 
bank — "You could store for instance the 
whole records of law for the last 200 years at 
home". The Saint has three-channel sound 
plus noise generator with separate frequency, 
volume and envelope controls but it also has a 
Midi interface which will allow you to plug it 
into most new synthesisers and keyboards. 

The STs also have ports for Centronics 
printer, RS 232 modem, two joysticks — one 
set up tor the mouse. TV, composite video. 
RGB and high-res monochrome monitor. 

The 1 30 ST will be sold with its mouse for 
round £350 while the £500 512K 520 ST will 
be mainly sold in a package with disc drive, 
printer and monitor for around £1,000. 

For the specification these prices seem 
almost unbelievably cheap but Tramicl insists 
that there is no sling in the tail. "1 don't know 
why you're saying it's cheap, it will be a very 
profitable product — every computer I've sold 
I've made money". 

Both Sinclair and Apple have found that 
software houses have taken a whole year to 
start producing programs for their 16-bit 
machines. Tramie! says that 25 houses are 
already working on software for the ST and 
Digital Research distributed the Gem system 
to American companies in November and 
British companies in February so at least the 
work has already started. 

Atari's software supremo Siggy Hartman 
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A t last a quality professional computer 
Data Recorder at a reasonable price. 



The Waltham MC381 




Compatible with Commodore, Atari, BBC, Electron and Spectrum 

Star features include: 

* Precision tape drive for optimum performance, 

* Motor control from computer. 

* Automatic level control. 

* Automatic shut off. 

* Illuminated function display panel. 

* LED indication of data transfer. 

* Oil damped cassette eject. 

* Tape counter. 

* Externally adjustable read/write head. 

All sockets for interface and power cables at back - Monitor plug at 
front. Power supply by separate PSU (except Commodore). 

Commodore £29.95 complete 
All other models — Data Recorder £25.95 

— Interface £3.95— PSU £4.95 (state machine) 
Dealer OEM Educational and Export enquiries invited. Government orders accepted. 



HOW TO ORDER 
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TELEPHONE ORDERS 

(01)5745271 



Open 

6 days a week 

9am to 7pm 

Monday to Saturday 




IWillstar Computers Limited 

17ReginaRoad. Southall. MIDDLESEX. UB25PL. TEL (01)5745271 








Win an Atari 800XL 64K disc and printer 
system. Just compose an Atari-related 

limerick like this one. 

Whenever Clive went to parties 
He'd crawl on the floor eating Smarties 

His friends understand 

He's obsessed with Pac-Man 

And turns blue at the sight of Ataris 



RULES 



The winner of the competition will 
be the person who, in the view of 
the editor, comes up with the most 
apt and amusing limerick about 
Atari. 

The name of the winner will be 
printed in the July issue of Your 
Computer, 

All entries must arrive at the Your 
Computer offices by the last 
working day in April 1985. 
Each person may enter the 
competition only once. 
Entries to the competition cannot 
be acknowledged. 
No employees of Business Press 
International or their relatives may 
enter the competition. 
The decision of the editor is final. 
No correspondence on the result 
of the competition wilt be entered 
into. 

i Business Press International 
assumes no responsibility or 
liability for any complaints arising 
from this competition. 




COMPETITION 



J 



Don't forget to enclose this coupon, or a photocopy of it, when you send 
your limerick to Your Computer. Room L221. Quadrant House, The 
Quadrant, Sutton. Surrey SM2 5AS. 



Name. 



Address 



I 
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DEAR HEALTHSCREEN . 



John Dawson highlights 
the potential health^ 
problems encountered 
by people who work 
with micros. 

MANY OF YOU wrote to us about your health 
experiences with computers following the ar- 
ticle 'Seriously: Computers damage your 
Health' in the January issue. The worries you 
outlined included eye strain and deteriorating 
eyesight, inflamed sinuses, an increased 
susceptibility to minor allergies, headaches, 
mild 'panic' attacks, loss of energy, arterio- 
sclerosis (hardening and narrowing of the 
arteries) in the legs, increased consumption of 
cigarettes, and increased abortion rates in 
pregnant women. 

That's quite a list of problems. If some of 
them arc in fact connected to using a Visual 
Display Unit, it's a serious matter. 

A Visual Display Unit (VDU) is a Cathode 
Ray Tube (CRT) mounted in a box with some 
associated electronic circuits. Most of the cir- 
cuits in a modern VDU use the ordinary low 
voltages necessary for operating transistors. 
The deflection coils in a VDU intended for . 
use with a microcomputer, for example, arc 
current operated producing a magnetic deflec- 
tion field, whereas a general purpose oscillo- 
scope uses high voltages to deflect the electron 
beam electrostatically. 

There is one source of very high voltage in 
any CRT device and this is the extra high ten- 
sion (EHT) voltage that accelerates the elec- 
tron beam from the cathode at the back of the 
tube towards the screen at the front. 

VDUs are used in offices, laboratories, 
hospitals, schools, and ai home. In each of 
ihese places there will be different surround- 
ings, different lighting conditions, different 
temperature and humidity, and different seat- 

Computcrs can damage your health! — Or 
Chandra helps HAL 9000 in a scene from 
MGM/UA's 2010. 



Eyes 



if you find that you experience frequent 
headaches or disturbance of your vision 
which is associated with using a visual 
display unit you should consult a properly 
qualified ophthalmic optician. The 
optician may be able to reassure you that 
the problem is not connected with using 
the VDU. Alternatively, you may have a 
hidden visual problem which is being 
brought out by the particular circum- 
stances, for example, of focussing at 
close distances for prolonged periods. 
The optician may be able to correct a 
defect in your vision or may suggest that 
you see a doctor. 

Generally, you can help yourself by 
looking round the room so that you focus 
on objects that are at different distances, 
and by moving your eyes so that you arc 
not simply gazing straight ahead down a 
narrow tunnel to the screen. Try to 
position the VDU so that you arc not 
troubled by reflections or glare from pin- 
point sources of light. Try to adjust the 
lighting in the room so that it's at a 
comfortable level and you aren't straining 
to read the documents that you are typing 
from. 

Posture 

Good office furniture, that is shaped in 
the right way, provides support for your 
back and places you at a comfortable 
height so that you can type or operate the 
computer without unnecessary fatigue in 
your fingers and allows room for your 



thighs under the desk. Home computer 
arrangements will often fall short of a 
well designed office; however, there are 
some things you can do to make things 
better. 

Make sure that you can adjust the 
position of the VDU in relation to the key- 
board. Ideally you should be able to move 
the VDU up, down, side to side, and by 
rotating the screen. If you are copy typing 
for significant periods try to keep the 
papers you are typing from at much the 
same height and angle as the VDU 
screen. Place them as close as possible 
to the side of tho VDU so that you don't 
have to twist your head to look from the 
screen to the papers and back again. 

Taking a break 

Sitting still in a chair for hours on end 
never did anyone much good. Try to take a 
break at least once an hour for at least a 
couple of minutes. Two minutes every 
half an hour is probably a sensible ratio. 
Get up and walk round to get the muscle 
pump in your legs working again; 
thrombosis in your leg veins can be 
caused by the edge of a chair pressing on 
the back of your calves or thighs for long 
periods — as in a deck chair in summer, it 
isn't just work that's a health hazard! 

Smoking 

Smoking will knock your ability to 
concentrate and will make some of the 
risks outlined above much greater. 



ing arrangements. The motivation that goes 
with the use of a VDU also changes according 
to the surroundings and the purpose for 
which it is being used. 

Some of the complaints against the visual 
display unit can be eliminated at once. I know 
of no rational basis for believing that arterio- 
sclerosis is caused by exposure to some in- 
fluence from a VDU. The person who wrote 




that letter said thai the condition appeared 
shortly after he had acquired his computer. 
He also said that his cigarette consumption is 
adversely affected by using the computer: 
"Cigarettes just disappear when I am 
working" 

Stop smoking 

It is almost certain that smoking cigarettes 
for a number of years has caused his arterio- 
sclerosis, although he is correct in saying that 
sitting on a hard chair which cuts into the 
back of his thighs will restrict the blood flow 
in his legs even further, possibly worsening 
die condition. I'm sorry but it would be 
wrong to attribute these health problems to 
the computer or the VDU. 

Other correspondents wrote about soreness, 
redness and irritability around ihcir eyes. 
When you concentrate on looking at a VDU 
your eyes are being asked to carry out an ab- 
normal task. Normally you alter the tension 
on the lens in the eye at frequent intervals as 
you took around a room, look down at the 
papers you are working with, or gaze out of 
the window. This cycle of contraction and 
relaxation of the muscle surrounding the lens 
in the eye can be disrupted when you stare for 
a long period at a VDU screen. 

The colour of the VDU screen worried one 
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correspondent in particular. She could work 
with a black and white screen quite satisfac- 
torily but green screens gave her headaches 
and she blames these for a deterioration in her 
eyesight. As far as the colour is concerned it's 
possible that the green screens may have 
flickered more than the others. 

The face of a cathode ray tube, the part on 
which the picture appears, is coated inside the 
tube with a chemical mixture with fluoresces 
when it is struck by electrons. The coating in 
different tubes is modified especially for each 
different purpose; a radar tube, for example, is 
designed so that the chemical coating (the 
phosphor) will continue to glow for a long 
time (about as long as it will take for the trace 
to sweep a complete circle) so that an image of 
a ship or the coastline will be continuously 
visible. An oscilloscope that will display a 
pulse that is a few nanoseconds wide has an 
entirely different type of phosphor coaling. 

If a high persistence phosphor is used in a 
VDU the display will seem stable and pleasant 
to use for static text or displays but you will 
see smudging when text scrolls or a fast mov- 
ing shape bursts across the screen. Amber 
displays often have a slightly longer image 
decay time and arc often recommended for 
word processing and other serious applica- 
tions. Green displays vary greatly and you 
should check the manufacturer's specifica- 
tions if it is important to you. Amateur colour 
VDUs arc all built using CRTs that will han- 
dle colour television pictures. The response 
time has to be short enough to cope with a pic- 
ture that may change totally in one twenty- 
fifth of a second and you may be able to detect 
some flicker, especially if you look at the 
VDU out of the corner of your eye. 

Allergic reactions 

If you look at other people you can see that 
in ordinary circumstances we blink several 
times each minute. A person's blink rate may 
be an indicator of their state of tension but it 
is also altered by concentration on tasks 
requiring fine visual discrimination. Pat 
Hawker has described how early radar 
operators in the Second World War suffered 
from styes. These minor infections may have 
resulted from the conjunctiva, the layer of 
tissue covering the outer surface of the eye, 
suffering some damage as a consequence of 
changes in the normal blink rate. 

There seems little doubt now that using a 
VDU can unmask hidden opthalmic condi- 
tions. If you have trouble moving your eyes so 
that they both point at a near object (conver- 
gence), or difficulty in producing a stereo- 
scopic image, this may show up when you use 
a VDU. The outward signs that you may ex- 
pect from this group of complaints could in- 
clude headaches, difficulty in focussing on 
distant objects after using a VDU for some 
time and persistent soreness round the eyes. 
The symptoms that one reader described do 
suggest that she should have her eyes 
examined. 

However, while the machinery itself pro- 
duces an artificial situation that may expose 
pre-existing problems, it will not damage a 
normally sighted person. 

The circumstances in which a VDU is used 
arc also very important. The lighting in many 



British offices is badly designed and may be 
frankly inadequate. Natural lighting from 
windows will be insufficient at times in the 
winter and may be too bright, or cause too 
much glare in the summer months. Artificial 
light should be adjusted to the nature of the 
work you have to do. Some tasks require 
much higher light levels, to help you to pick 
out fine detail, for example, than others. 

A manual on the use of Visual Display Ter- 
minals by the Illuminating Engineering Socie- 
ty recommends that no more than 500 lux — a 
measure of the brightness of the lighting at a 
particular place like the surface of a desk — 
and no less than 300 tux illuminance should 
be provided as measured on the surface on 
which the VDU is standing (Designing 
Systems for People, L Damodoran, National 
Computing Centre, 1980). This is rather less 
than a well-lit typing centre (750 lux) and 
more than is necessary in a filing room (300 
lux). Avoiding glare and reflections from the 
screen of the VDU arc very important if 
eyestrain is to be avoided. 

The minor allergies that one correspondent 
reported may be caused by a VDU. This is not 
proven yet but there is a theory that the EHT 
voltage that drives the CRT causes a 
diminishing static potential in front of the face 
of the tube. A person sitting a couple of feet 
from the VDU may accumulate dust on their 
skin as a result of the static discharge from the 
tube to their face. The dust can cause irrita- 
tion, and this, coupled with the abrasion caus- 
ed by rubbing the face, can cause an allergic 
reaction. The static build up on the CRT will 
depend to some extent on the humidity in the 
office or workroom . 

The X-rays produced by VDUs are a fertile 
source of speculation and misinformation. If 
you accelerate electrons from a cathode and 
allow them to bombard a metallic anode X- 
rays will be produced. Roentgen discovered 
X-rays almost by chance in the latter part of 
the last century. As X-ray technology 
developed, special tubes were made that pro- 
duced a concentration of X-rays in one direc- 
tion. Ordinary monochrome CRTs produce 
no significant X-ray hazard that I know of. 
Some studies have shown a potentially signifi- 
cant emission of X-rays from colour cathode 
ray tubes which has been ascribed to the 
higher accelerating voltages (EHT). 

Broken marriages 

If you work with VDUs and you are con- 
cerned about X-ray emission probably the best 
people to advise you are the local officers of a 
trade union such as APEX, NALGO or 
ASTMS. These unions have access to 
research on the subject and have model 
policies to regulate exposure both from the 
point of view of women who may be pregnant 
and, more generally, users who may ex- 
perience eye trouble. If you arc pregnant, or if 
you arc planning to become pregnant, then it 
makes sense to reduce the risks to the baby as 
far as possible. To do this sensibly you must 
have some idea of the size of the risk and 
smoking, for example, is an enormously 
greater health hazard to an unborn child than 
operating a computer. There is no comparison 
between the two dangers — so keep it in 
perspective. 



One person who wrote to us mentioned, 
half jokingly, that when his wife divorced him 
it would be because of the time he spent 
"working" on his computer. At least he was 
honest, it is remarkable how compulsive pro- 
gramming or operating a computer can 
become. A study is under way at Lough- 
borough University to examine the scale and 




nature of the problem. I have seen people who 
have become withdrawn and antisocial as a 
result of working on a program. If they have a 
regular job their work sufters, and personal 
relationships can be corroded beyond repair. 
The jokes about being up all night, not notic- 
ing the time and so on, arc funny for some 
people and sadly accurate for others. 

From isolated reports it seems that mar- 
riages really have been broken by one partner, 
usually the man, having access to a computer, 
personal or mainframe, and not being able to 
handle the compulsion to "just try it once 
more and it'll come out right". 

This article has covered quite a few of the 
worrying or downright negative aspects of 
computing. It's worth remembering that 
small computers are being used positively to 
help people all over the country who are 
physically handicapped. Word processors 
with special input devices, programs to assist 
the development of better coordination bet- 
ween a child's eyes and hands, computer- 
based aids to help deaf children to learn to 
speak are among many use for computers — 
general purpose programmable machines — to 
improve health. Far more could be done by 
sharing information that would increase the 
benefits from microcomputing while 
simultaneously avoiding as many of the risks 
as possible. ■ 
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The way we see it, technology has suddenly got quite 
a race on its hands. 

'ITiere's no other home computer in the world that's 
so expandable or so updatable as the new Enterprise 64. 

And if you're wondering quite how we've managed 
that, kindly take a closer look at the outputs on our remark- 
able new machine. 

You'll notice that amongst all the usual sockets and 
terminals, we've gone and incorporated a special 66-way 
expansion port. 



This will accept a whole range of new peripherals that 
are in the pipeline. Including those that are a mere rwinkle 
in the eyes of our hardware designers. 

We thought this expandability principle was such a 
good idea, we applied it to the Enterprise's memory, too. 

Even in its most basic 64K form, this puts more user 
RAM at your disposal than almost any other competitor. 

But plug in our special Rampacks to the base unit, and 
you can progressively increase that figure to a truly extra- 
ordinarv3,900K. 




lat 
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\ 
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Not that that's the only challenge we present to today's 
ambitious programmers. 

With a screen resolution of up to 672 x 512 pixels, 
256 colours and a high speed video processor, die Enterprise 
will outgun all hut the highest quality TV monitors. 

And the sophisticated sound chip generates no fewer 
than 4 voices across 8 octaves in full stereo. 

Combine the two and you can create effects that 
leave today's games looking like pub video tennis of the 
mid -seventies. 

For anyone with literary aspirations, the Enterprise 
also comes complete with an integrated word processor. 

Whilst the really serious user will be delighted to 



discover analogue RGB and TV outputs, as well as parallel, 
RS423 serial and network ports. 

Bom Cobol and 'C will be available with CP/M run- 
ning, and you can even use Lisp, Forth and Z80 assembly 
language on cartridge without encroaching on user RAM. 

The new Enterprise 64. 

It hasn't just overtaken technology. Its left every 
other home computer straggling in the distance. 

ENTERPRISE 

COMPUTERS 

WITH OBSOLESCENCE BUILT-OUT 



Listing 2. 

10 REM ::::: i : ::::.::::...::::::.::::::: : 

20 REM ::::::: GRAND PRI X v I :::::::: 

30 REM ::: (c) Michael Barter 1984 Ittlll 

40 REM :::::::::::::::::::::::::::::::::: 

SB ENVELOPE 1,3,0,0,0,0,0, a, 126, -15, 0,-5,126,100 

60 »FX200,1 

1 00 ■ &83" ■ RND t ■ RNO ) 

HO IF '1,83-0 THEN lee 

120 M0DE2 

121 »FX 9,2 

122 «FX 10,2 

130 VDU23,1,0,0;0;0; 
140 PROCvdu 
150 PROCsfcy 
160 PROCroad 
170 PROCcol 
180 COLOUR 134 
190 C0L0UR4 

200 VDU31, 1,0, 230, 231, 232, 9, 9, 224, 225, 226, 9, 9, 227, 22 
8,229,9,9,233,234,235,9 
210 COLOUR? 
220 COLOUR 12B 
230 VDU28.3.31 .16,29 
240 »FX19 



750 -FX14,5 

260 »L. "Chars" 

270 */"Prix- 

280 END 

285 : 

290 DfcJ-FROCaky 

300 GCOL0.6 

310 MOVE 0, 608 :MOVE0, 1 024 IPL0T85, 1280,600 

320 PLOT 85, 1280,1024 

330 FOR CLOUDS- 1 TO 3*RND(4) 

340 YX-.700+RND<2©0> 

350 PROCCLOUD<200+RNDCB70> , YX, 100+RNDU00) ,30+RND(20 

7,6) 

360 NEXT 

370 ENDPROC 

380 DEFPROCCLOUDtXX,YX,SXX,SY7.,C17.,C2X> 

390 VDU 29,XX|YX; 

400 L7."6*RND<8> 

4ie move 0,0tMOVE r,xv.*sxy./i 7. ,pi 

420 XlX»>SXX+SXX/10:YlX-0 

430 FOR 1-0 TO 6.4 STEP 0.2 

440 XX»SX7.*COS ( I ) *SX7./L7.»C0S < 1 »LX J 

450 YX»SY7.«SIN(I)+SYX/LX*SIN(!»LX) 

460 GCOL 0.C1X 

470 MOVE 32,12:PL0T 8S,XX,YX 

480 MOVE X17..Y17. 





GRAND 



Listing 1. 



ikon j 1 1 1 1 it 1 1 1 n 1 1 ] i r i m i - 1 1 1 1 1 1 1 1 1 

.IKtfl M,,fM,,,t<rj M *'l. i.iuMtltttll 
;»»» -. = ::; • .' KUWl »•* I — >»•* IIIII 

4W1 lllllllJIIIIMIIIIIMIIkllllUPIHII 

'■noac'ilf i— It rit- a ™* mn -ic- 1 fin* mm 

T'lhit »#ta*raa i» tail, *tr a MC Hn'HTMjut** awry a 
leavr-a* iMafa'.liaB 

1»» # «a*-u.d p*iKnvir*iUtt 

»irvM'?UU4 ntlMI-tC 4V a>«,l*g / l~.lt r ■>■ 
*•** «* evl «r^1 Buf f***" id* 



aavt*-j:^r. ix-a. ,v-r3S* it i.rj.trrr* i*wmim>-41 iiftf* 
INT-g^rrr wt lh t , a#o«ra» m)/ wwks 1.1U, OS 1,3'tOC 
wiwrmny i *G r n « P f I 1*1 

HH*liH«-. ^.^.'IW.11 '".-'I. ■ M..f«.l 0^im» is*,-,, I 

1 I* I^IMT 

l,WiaCduul>t*IO«»l 14'X<«^<ii.*> 
l!«f«CCiJllHyCi - !.«<,-. O' 
llVUCjuitllyri ni^-i-.'vi 

I J fWO C jwl lly*-* ' flpH4 i«',ll) 
irAWIijiliIrr ' Dpa««- Urn*,-, 111 

iwm.;,..i,i,."j - tnMMi'.in 

MHWlnlKil-t - »»w» 4»-.IJ> 

mtmcmuhut Cw-.i«i 
ri..i.urf( R»w«*-.lS> 



7* 10 quality <v ItM nam at***. It tw alar villi iu 
1(914, tha nlhar rar. Milt .raw* lata y«* ' 
w»v*lrttl, t». iv, JH, 47 

,'HMUdnM 
r**04AIN'tVan«* 

ijaMJ r4ttt-.tr. i»». -TO.Iftil«Tr»*. i.a liwmi v;i ...... 

•HMirHDrncc 

?i«BfJ t-XK a ian iat>vBUS4liia«l-*i0iiniiiiiaai»a:iO4n 
aaar* oatauij ioa*«tjasi ■ rtncrwii ra r*f .strnc i ■ nci f i rttenvc 

.*raMi*Mr.i>f,ii*v<A«,«pe*irftiMTTfieii%«*ot>:A«if»r>"it 
ac 

rta™»f«K*«*1»r*«iFORl»JT0li«40fiantf»ir*»li».ji.. 

vrtrii n*-iT.r«<*Kic 



YOUR CHANCE TO join the kings of speed, 
jockeying for position as they push their sleek 
technological thoroughbreds to the utmost 
limits. No, it's not the South Circular at 8.30 
in the morning, but a Grand Prix race simula- 
tion tor the BBC Model B, or the Model A 
plus 32K. But restrain the urge to strap on 
your leather goggles and gloves for a bit; key- 
ing a program in is already awkward enough. 

The number in line 10270 is the number of 
cars you have to pass to quality tor the next 
stage *10. At the moment this number is set to 
7 which means you have to pass 70 cars. This 
number should be lowered to make the game 
easier. There arc five different stages to the 
game which include countryside, snow, 
desert, night and riverside scenes. 

Type in listing 1 and save it on tape then set 
page to &2500 and type in listing 2 and save it 
on the same tape as listing I. To type in 
listings 3 and 4 page will also have to be set to 
&250O. Type in listing 3 and save it on a dif- 
ferent tape to the first two. This program con- 
tains the data for the machine-code graphics 
and could corrupt itself when run. 

Run listing 3 and if all is well a prompt will 
appear. You can now press space to save the 
graphics data on tape along with the other two 
listings. This process will have to be repeated 
to type listing 4. The programs should be sav- 
ed with the following filenames Title, Grand, 
Chars, Prix. 

Typing in the program, especially listing 4, 
will be a long process so for anybody who 
doesn't have ihc time I will send it to them on 
a high-quality C-l'i cassette if they send mc a 
cheque for £3.50 made payable to M. Barter 
at 105 Lewis Street, Crumlin, Gvvent NP1 
5EF. 
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49© GCOL 0,C2X:ORAU XX, YX 
3B8 X1X-XX:Y1X»YX 
S18 NEXT 
320 VDU 29,0;0t 
53B ENDPROC 
540 DEFPROCr oad 
33B 6COL0,2 

360 r*JVEB,8:KOVEB,6BB:PLOT83,1280,B 
57B MOVE1280,0:t1OVE1280,600tPLOT85, 0,600 
58B XX-10:COL-1 
398 FOR LX-1T0 20 
600 GCOL0,11fCOL 

610 HOVE 0,60S-X7.iDRAW1279,60S-X7. 
670 XX-XX+XX/2 
630 COL "COL HOD3+1 
640 NEXT LX 

650 GCOL0,0iHOVE0,0tMOVL'5O0,600:PLOTO3,1280,0:PLOT85 
f 700 | o00 

660 TX-UCOL-1 

670 FORN-0 TO 600 

680 GCOL0,8+COL 

690 PLOT77,630,N 

700 TX-TX+I:IF TX-30 THEN COL-COL MOD3+ltTX»0 

710 NEXT 

720 6COLB,0 



730 MOVE100,0:MOVE600,600:PLOT85, 1180,0 

740 PLOT85,68B,600 

750 ENDPROC 

760 DEFPROCvdu 

770 VDU23.224.247, 132, 132, 135,244,20,20,244 

780 VDU23.223, 187, 162, 162, 187,34,34,34,59 

790 VDU23.226, 184,36,36,164,36,36,36, 184 

800 VDU23, 227, 230, 170,34,34,34,34,34,34 

810 VDU23, 728 ,139, 218, 170, 139,138,138,138,139 

820 VDU23.229, 128,0,0, 128,0,0,0, 128 

830 VDU73,230,247, 132,132, 132,244,20,20,247 

B40 VDU23, 231, 123, 74, 74, 75, 74, 74, 74, 122 

850 VDU23,232, 156,80,30, 156,80,80,80,92 

860 VDU23, 233, 231, 148, 148, 228, 148, 148, 148, 231 

870 VDU23,234, 165, 165, 165, 181 , 173, 163, 163, 164 

880 VDU23, 235, 47 ,40, 40, 47, 33, 33, 33, 207 

O90 ENDPROC 

900 DEFPROCcol 

910 VDU17,9,7;B; 

920 VDU19,10,0;0; 

930 VDU19,U,0;0; 

940 VDU19,12,2;0; 

930 VDU19,13,2)0J 

960 VDU19, 14,3:0; 

970 ENDPROC 
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Listing 3. 



1BM..1 ••• Grand Prix PAST 


» 


«ft 




20ft£n •• iii Bltfml iwttw 


1904 




JOM*l IV. -0 TO 1638 








4BRCADO,jr J 








Mir'vmMVM r-f«tn«-«i 








uwn 








70PRINT" PMSS SPACE TO SAVE"! 


RCPCAT 




UNTIL OEI«-- * 








U»*SAVt-Ct>jr5-B'«l»»efc67 0960 






votCTn no 








imtoAinoe.aa. i3,3F, bo. hb.bb. 


M< 


BO, 31 ,2A,M, 


-••• 


i leDATAeo.ee.oo.yA.ee.ao.eo, 


cw 


ee.ts.eo.ee. 


.•>• 


1201)47*00,08,13,13.33,53,33. 


S3, 


53, 2A.2A.0O, 


.■-• 


ijoDnrAeo, 66,00,68.33.33.33, 


'.■■, 


1 WW , WV|W| 


.•1? 


l4B0ATAee,BO,I3,JF,3J,33,J3. 


33 


..'A.eu, 


.••■ 


l3O0ATnOO, 00,00,33, 33, 33, 33, 


is 


33,33,00,00, 


.■.! 


i&odataoo,bi ,03,03,03 ,o- ,91 • ., 


.■ -. 


B3,B3,03,B2, 


OO 


1700*11000,60.03.82.03.03.03, 


63, 


03,03,03.00, 


M 


IOeOATAee,O0,33,23,33,33.33, 


S3 


33,13,33,66, 


06 


IVOOAIAaO,3»,3*,23.31,Jti,Sb, 


;v 


38,l3,3f,3F, 


M 


MM lAOO, bA , 6A, 23 , 3F , 3F ,3F , 


■'■• 


3F. 13.93,93, 


;v 


7IOOATA60,33,33,3C,3C,3C.JC, 


■j 


3C,3C,AA,AA, 


66 


:-.'er>Ato4W.Be,»e,ic.3C,JC.3C 


•A. 


3C.3C,BB,BB, 


H 


230 dataoo, ee.ee. 22.00, bo, «e, 


■V 


eo.t i .ea,BB, 


.•i- 


24eDATAQB.eO,e0,36,3C,3C,2C 


JC 


3C. 39,00.00, 


'.W 


73eDATAee.ee, 00,22.00,00,00, 


iW 


ee.ii.ee, eo, 


.:.• 


260DATA0O, OO.OO, 11, 33, 33, 53, 




33.22,00.00, 


ats 


.'/tfUrt!Aoa.rr-,n-,oo.oo.oo,oo, 


M 


Oo.oo.rr.rr, 


?.? 


ToaoATAee.ce.ce, 60.00,00.00 


.^>» 


00, 00, CO, CO, 


66 


2V0 REIT Encwy Car •• 








ioe dat abb, ee.ee, ea, bo, m,iwi 


,*.* 


OO. BO, BO 




318DATAO0,ee, 13, JF ,08,08, 08 


JF 


2A,O0,0O 




320DAT A00 , 00 , OB , 2 A , BO , B0 , B0 


It) 


ee.eo.Bo 




33BDATAOO,Oa,13,13,30,3B,38 


2A 


vn.oo.oo 




340DAT ABO . 00 , BB . M . 30 . 30 , 30 


w 


ae.oe.ea 




3MDATA06, 60, 15, 3F, 30,30,30 


JF 


2A.0O.O8 




3W« DAI AOO, 00, 00,30,30, 38, 38 


30 


■6.00,66 




3700ATAM,01 ,03, 03,83,63, 63 


B3 


B3.B2.BO 




J BO DAT ABO, 00,03,03,03,03, 03 


.>'. 


03,06,66 




39QDATAO0, OB, 30, 21 ,30.30,30 


12 


30, 00, OO 




4M0ATAM , 3f , 3F .21 . 3F . 3F . 3F 


12 


3T.3r.OB 




41BDATAM,6A,6A,2A,3r,3F,3F 


12 


95,-W.OO 




470t>ATAee,33,33,3<: , 3C.3C. 3C 


JC 


AA.AA.BU 




4 3eDATAO0.ee, BO, 3C,3C,3C,3C 


3T. 


OO , 00 , QO 




4400ATAOO, 00,00, 20.00,00, IB 


.V 


.66,60,00 




430DAIAOO.OO.OO,34.3C.3C,3C 


N 


66,66, 66 




46WMTAM, BO, 00, 70, 00,00,00 


U 


60,00,00 




4/ouAiAeo,u,ee,i8,30,3e,3e 


n 


00,00,00 




4uoDATaoo,rr ,rr ,00,00,00,00 


BJ 


ff, Fr.ee 




49MMTA66, CO, 00,00,06,00,00 


L-O 


CO, CO, 66 




30ORcn- c»*«v c*r ••■ 








3ibdatao8. 08.00,00,00.00.00 


fJ 


eo.eo.BB.BB 




S2B0ATAOO.00, 13, 3T ,00,00,00 


?i- 


,-' ,?.-.. BO, 80 




TJ3BDATA0«J,O0,B0,^A,O«,OO,0B 


k'.T 


»5, eo, ee.ee 




r.4«0ATAe0.B0,13,13.3O.3O,ra 


n 


• .-..v.-". - 




B80MTMO0 ,oo ,ea ,ea , SO, 31 , 50 


.36 


eo.oo.BB,tw 




5600A1 AOO, 0O , 15, Sf .30.30,30 


n 


,3T,2rt,C-O,0O 




370DATA00,Oe,BB,3e.36.30,38 


. n 


30,00,00,00 




aeOVATABO.Ol ,03,03,03,03,03 


.•i 


.63,63,62,60 




3VODATAO0, BO, 03.03.03,03, S3 


•■■- 


,63,63, 60, 00 




btWUAIAuu.OO, JO, 21 ,30.30,30 


o 


12, 30, OO, OO 




6 1 BIMT ABB , 3T , 31* , 2 1 , 3F , 3F , 3F 


'* 


17, -F, 31 .00 




HHt r ABB , *A , AA , 2 1 . 3F , 3F . SF 


■ ST 


12. 9S, 95, 60 




63O0ATAOO,33,55,3C,3C.3C.3C 


■•■ 


,3C,AA,AA,BB 




ha boat aoo, ee,oo,3c,3C.3C,3C 


M 


,3C,BB,BB,Bt9 




bSODATAOO, 00, 00,20,00, 00, 00 


■ 86 


,10,00.00,08 




febOOAl AOB.OO, BO, 34,3c. 3C.3C 


. •; 


, 3B, oe.ee, oo 




67ooATAeo.oa.oo.2o,o0,eo.oe 


M 


10, 00, OO, BO 




otHDHTHIW | WW | WW ■ ■ *• * -w ■ 99 t *■" 


. '•■ 


,2fl,ee.uu.i9» 




/.VOOATAOO.FF.FF ,00,00,00,00 


.«3 


.66,rr,rr,B6 




70OOAT AOO , CO , CO , OB . BO , 00 , BO 


..••' 


,B8,C6,CB.aC- 




'lOKCn" tn««y c*r »••• 








72OOATAO0, 00.00,00,00.00, BO 


. ■•■'■ 


, 00,00,06, BO 


• 66 


730OATAOO.OO, 13.3F , 00,00,00 


.k.%! 


,ee,.*F , 7A,au 


.s- 



F4WMTMI 


M 


.•^ 


.-.1 


.:.■ 


M 


."•". 


7-S0DATABO, 


i-.- 


13. 


IS 


30. 


.'41 


30.. 


7AODATA00 


66 


iS.1 


BUS 


;■ 


36 


3D, 


7760ATAOO, 


•*. 


l-i 


3F, 


•.? 


30, 


30,: 


700 OAT ABO 


0.' 


iM 


38 


30. 


■4i 


-•». 


7V6OATA0O, 


a: 


a: 


03 


03, 


■3 


83,1 


066OATA6O, 


aa 


■3, 


B' 


CT 


;-: 


03,1 


uieoATAoa, 


BB 


•B 


aii 


■a 


M 


30,. 


0',1SI>A1&B« 


V 


3F, 


-.-. 


IF 


3F 


3P," 


U300ATA0fl 


{--. 


.'./. 


Stl 


•» 


"t 


SF." 


8400ATA08 


99 


98 


3C 


X 


JC 


JC, 


05BDAIABO 


M 


.-,< 


JC 


3L 


3C 


3C, 


OaODATAOa 


H 


m 


.-^ 


iSI 


w 


80, 


Q7BDATAO0 


k"L- 


m 


■M 


3C 


X 


3C, 


BneDATAeo 


M 


IMS 


.B 


JO 


,Tk" 


BO, 


S9O0ATAO0 


H 


.•»■ 


It 


■ 


30 


30. 


9660ATAOO 


rr 


rr 


,V 


ou 


tW 


88, 


9IOOATAO0 


r .• 


1 ■ 


no 


6J 


M 


00, 


920RU"" Ln«»i 


r Ct 


ir ••• 


^ 




93O0ATA00 


M 


m 


•■ 


>%- 


ej 


80, 


94eOATA0a 


1S> 


■ 5 


jr 


.-il 


l!k- 


BO, 


93O0ATAOO 


M 


w- 


M 


!W 


K> 


80. 


96OOATA0a 


.".■ 


1-1 


13 


'.1 


38 


30, 


97ODATAO0 


.w 


H 


IV 


■ 


30 


30, 


900 DA TABU 


.:-■ 


>13 


>r 


.30 


••o 


30. 


990DA 1 AOU 


no 


.-f 


-0 


30 


X0 


30, 


1BOODATA0B 


01 


■3 


03 


.03 


03 


03, 


lOlODATntM 


w. 


|0J 


H 


l.>- 


03 


63. 


102O0ATAO0 


Ill- 


■•• 


21 


■j 


•i- 


30, 


1O3BOATA0O 


3P 


JJ 


21 


» 


3F 


3»-, 


IO4OOATAO0 


6A 


/j-. 


71 


•*" 


3T 


.3T, 


1050 DAT ABO 


33 


-.r. 


3C 


SG 


X 


.3C, 


106ODATA0O 


lit: 


,-l- 


n 


V 


X 


.3C. 


107ODATAOO 


tw 


;■■:• 


H 


IV 


«■ 


.06. 


16H6DAIAOO 


Vv- 


n 


-.< 


'.t ' 


■1- 


JC. 


1B7BOATAB0 


n 


M 


.-.- 


tsi 


BJ 


BO, 


IIOOOATA00 


iV 


,66 


IB 


,38 


•41 


.30. 


IllBOATAOe 


1 1 


.PF 


.'.• 


.-.• 


1-il 


.88, 


1 I70OATAOB 


01 


,ct 


.•.1 


• •*•* 


.%1 


.80, 


tl30RtM- d 


pi 


)M 


n! 








1 140DATAO0 


i-v 


16O 


,op 


^8 


,0ft 


.88, 


I i-J»ni«JO 


l-L 


,68 


b: 


.<- 


or 


>°A. 


1 I600ATOOI 


.67 


,03 


B7 


. ir 


01 


■ 0B, 


II70DATAOS 


0J 


.H' 


«.' 


i". 


03 


.or. 


I IU0OATAO1 


,83 


,«■ 


,23 


,83 


.03 


.07. 


U9CI0ATAO3 


i»i' 


.«-' 


.:>■ 


,13 


.03 


.83, 



,BB, 


19 


iw.Bn, 


.38, 


2A, 


2A.DB, 


- ' l * 


08, 


•■■■.i"--l. 


.30, 


3T, 


2A.80,< 


.36, 


■J 


88,00, 


.63, 


03, 


03,62.1 


,83, 


e' 


63,06, 


,30, 


ir 


38,00, 


.3F, 


12 


3r ,3r. 


.3P, 


12, 


93.93.1 


,3C, 


3C, 


AA.AA, 


.JC 


3C 


8) . M . 


,00 


II 


.',.: . .v . 


,3C 


JL! 


BB.BO, 


.88 


IB 


eo.ee. 


.36 


H 


.'*■ . k'O , 


.80 


■a 


rr.rr. 


.80 


.•;! 


1 B.I .1 . 


.66 


.^1 


80,00. 


.08 


.-.> 


3T.2n. 


.80 


M 


13,06. 


.30 


n 


2A.2A. 


,36 


'-a 


BB.BO, 


>>30 


36 


,3P,2A, 


.30 


BJ 


3O,O0, 


.03 


(>•. 


03,03. 


.03 


■3 


03,03, 


.30 


S8 


12,30, 


.sf- 


3P 


12. 3F, 


,3T 


sr 


,12,93, 


.3C 


-1. 


3C.AA, 


.3C 


R 


.3C.0O. 


.88 


.>.• 


:3,o«. 


,3C 


3C 


.38,00, 


.BO 


.->• 


10, OO, 


1.36 


38 


,26,00, 


.08 


INl 


,00,FF, 


1.00 


M 


,ee.c6. 



i-.) 

LV 



^J 



M 



B7.e 



3T.« 
93, « 



66. 66, BO 



CO.fi 



02 
6A 

1280DATA07,0B,0B,0B,03, 13,03,08 
1210DATA03,07,13 T 07,0B,33,07,0B 
1220DATA01 ,0F, 16, IB, 13,03, BF, 00 
1230DATA03,0F,03,03, 13,03,0B,00 
1240DATA0B ,03 , 07 , 27 , 08 , M , 0B , 00 
1250DRTA07,0B,03,03,03,07,02,00 
I 260DATA00 , 0B , 03 , 07 , 0F , 0F , 0B , 00 
1270DATA00,B7,0B,07,03,03,03,00 
1280DATAB1 ,01 , IB, 03, 0B, 02, 02, 00 
1290DATA00,01 ,BF,0F,03,02,03,00 
130eDATA00,03,03,07,00,00,01 ,00 
1310DATA00,00,01,01 ,00,00,00,00 
t320DATA00,01,01 ,00,00,00,00,00 
1330REM "Numbers to 9 
1 340DAT A03 , 03 , 00 
1350DATA02,01,00 
1 360D AT A02 ,01,00 
1 370DAT A02 ,01,00 
1 380DAT A02 ,01,00 



1 390DATA02 , 


01, 


00 


1400DATA02, 


01 1 


00 


1410DATA03, 


03, 


00 


1420: 






14 30DATA01 , 


02, 


00 


1440DATA01, 


02, 


00 


1450DATA01, 


02, 


00 


1460DATA01 , 


02, 


00 


1470DATA01, 


02, 


00 


1480DATA01 , 


02, 


00 


1490DATA01 , 


02, 


00 


1500DATA01 , 


02, 


00 


1510: 






1520DATA03, 


02, 


00 


1530DATA00. 


01 . 


00 


1540DATA00, 


01 . 


,00 


1550DATA00, 


01 . 


,00 


1S60DATA00, 


,02. 


,00 


1570DATA01 , 


,00, 


,00 


1580DATA02, 


,00, 


,00 


1590DATA03, 


,03. 


,00 


1600: 






1610DATA03 


,03 


,00 


1620DATA00 


,01 


,00 


1630DATA00 


,01 


,00 


1640DATA03 


,03, 


,00 


1650DATA00 


,01 


,00 


1660DATA00 


,01 


,00 


1670DATA00 


,01 


,00 


1680DATA03 


,03 


,00 


1690: 






170ODATA02 


,00 


,00 


1710DATA02 


,00 


,00 


1720DATA02 


,02 


,00 


1 730DATA02 


,02 


,00 


1740DATA03 


,03 


,00 


1730DATA02 


,02 


,00 


1760DATA02 


.02 


,00 


1 770DATA00 


,00 


,00 


1760: 






1790DATA03 


,03 


, 00 


(listing 3 continued o 


n next 


page) 
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(listing 3 continued from 
previous page) 

1800DATA02,00,00 
1B10DATA02,00,00 
1 320DA7 A03 , 03 , 00 
1 S30DATA00 , 1 f 00, 
1840DATA00,0i ,00 
1 850DAT A00 , 1 , 00 
1 860DATA03 , 03 , 00 
1870: 

1S80DATA02,00,00 
1 S90DATA02 , 00 , 00 
1 900DATA02 , 00 , 00 
19i0DATA03 f 03 ? 00 
1920DATA02,01 ,00 
1930BATA02,0i ,00 
1?40DATA02,0I,00 
1 950DATA03 , 03 , 00 



°60: 



1 7' 



1 970DATA03 , 03 , 00 

1930DATA00,0i,00 

I 990DAT A00 ,01,00 

2000DAT A00 , 02 , 00 

2010DATA00,02,00 

2020DATA01 ,0-0,00 

2030DATA01 ,00,00 

2040DATA02 , 00 , 00 

2050: 

2060DATA03 , 03 , 00 

2070DATA02,01,00 

2080DATA02,01 ,00 

2090DATA03 , 03 , 00 

2 1 00DAT A03 , 03 , 00 

2110DATA02,01,00 

2120DATA02,01 ,00 

2 1 30D AT A03 , 03 , 00 
2140: 

2150DATA03,03,00 
2160DATA02,01,00 
2 1 70D ATA02 ,01,00 
2 1 80DATA03 , 03 , 00 
2 1 90DAT A00 , 1 , 00 
2200DATA00,01 ,00 
2210DATA00,01,00 
2220DATA00 , 1 , 00 
2230: 
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A 



AT LAST! 



<l I 




Ik 



AND USING A MKRO COMPUTER 
THAT EVE RYONE U NDERSTANDS. 



f 



This is the book that takes 
away all the mystery and 
jargon surrounding micros. 
Gives you the facts in a 
clear "user-friendly" way. 
Whether you're in a buying, bought, 
or just trying to understand mode, 
this is the book for you. Written by 
Peter Rodwell, editor of Personal 
Computer World 
Magazine, and an 
internationally respected 
authority on the subject, 
this book offers a 
practical guide to 
understanding and 
using computers 
whether you want to 
store information, 
handle accounts, 
plot statistics, teach 
your children, play 
computer games 
or even write your 
own programmes. 

"The Personal 
Computer 
Handbook" 
is just one of 
many carefully 
researched 
and selected 
titles on a 
whole range 
of subjects 
offered by 



MAKE 'THE PERSONAL 

COMPUTER HANDBOOK" 

YOURS FOR JUST 



WHEN YOU JOIN 

THE NATIONWIDE BOOK 

SERVICE 




A COMPLETE PRACTICAL GUIDE TO 
C HO O S I N G AND USING YOUR MICRO 

PCTtRROPWfWL 

of Personal Computer Ubrid 

— Wtwfri lAftotsrsauNCMKROMAOAZNf 

-fi • 




Nationwide to help you — including 
reference for home, school, and 
office, plus hobbies and pastimes to 
keep you and your family amused 
for hours. All of these books are 
offered at a fraction of their normal 
price (usually around 25% off 
publishers prices). You need only 
buy four more during your first year. 
'■> To join, simply complete 
the coupon and we'll 
send you "The Personal 
Computer Handbook". 

• A straightforward 
step-by-step guide on 
how to buy and use 
a computer in your 
home or office 
• Fully and clearly 
illustrated. Over 
200 pages 
• The mysteries of 
RAM and ROM, 
bits and bytes, 
bootstraps, 
handshaking 
and nibbles 
explained. 
Published at 
£12.95. 
YOURS FOR 
ONLYSOp 
plus p&p 
when you 
join. 



POST TODAY 

TO: NATIONWIDE BOOK SERVICE, BRUNEL HOUSE, 

NEWTON ABBOT, DEVON. TQ12 2DW 

Please enrol me as a member of the Nationwide Book Service and send 
me The Personal Computer Handbook at the special price of 50p (plus 
45p towards post and packing) for which you will invoice me later. 
If I keep the book I will automatically become a member. 
As c member I do not have to choose a book every month. If I want on 
alternative to the dub's main selection or if I wont no book at oil, I con say 
so on the order form provided. I do agree to buy at least 4 books during 
my first year of membership from the hundreds offered. After one year 
I may resign at one month's notke. If I om not satisfied with the introductory 
book I may return it within 10 days and owe nothing. 



Mr/Mri/Miii 






m 


Initials 

Address 


JuniQnw 




Please print clearly 


Town 


County 




Post code 





Signature 



(Musi be signed by on odultl 

O* MtMMCSMF n t iKXISIrKXO 
OVMtttAM»rjumtV StNDKXtOtlMtS 



YZ04 85NB''*^- - " - 
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Have YOU EVER wanted to mindlessly 
massacre millions of miserable morons, shoor 
or severely savage stupid spaceships or even 
angrily anihilate all available aliens? If your 
answer is yes to any of these then this game is 
for you. In this game you may fire away at any 
alien in sight and they won't even shoot back. 
What is more once you wipe out one batch 
you get another batch to take your anger out 
on — violent isn't it? 

As the aliens don't shoot back this may 
sound like a simple game but unfortunately 
there is a certain great lumbering idiot who 
may shoot you — yourself. This is because not 
only can you shoot aliens with your bcasty 
blasting bases, you can also blast holes in your 
tracks reducing your mobility or even worse, 
you can zap your own laser base. 

This is all due to the screen layout of your 
bases. They are mounted on tracks on each of 
the four sides of the screen and controls work 
on pairs of bases. If you move your top base 
you also move your bottom base and if you 
fire you fire from all four bases. However if 

SPECTRUM 



you fire and the bullet hits the opposite track, 
a hole forms and your laser base on that side 
can not move past it. If you shoot the hole 
again it fills it in. 

The object of the game is to blast all the 
aliens into their component quarks, there arc 
eight screens — freaky flying saucers, docile 
dunbells, artful asteroids, segmented cen- 
tipedes, turning tops, bouncing balls, 
hysterial helicopters and slithering snakes. All 
these move in smooth pixel graphics and arc 
animated. 

On each screen there arc eight aliens at a 
time. However, when you have killed, maim- 
ed or destroyed those eight, another eight ap- 
pear to allow you to continue your vicious 
work. Each alien is worth a number of points 
corresponding to the level you arc on. This 
number is also deducted from the scored titled 
"needed". This must be reduced to zero 
before you are allowed on to the next level and 
on each level the amount of points needed 
increases. 

If you do not get enough points you restart 
the same round. You can only go on to the 
next level when you have lasted for 60 seconds 
on that screen — there is a bar chart under the 



screen showing the time. The game ends 
when all four of your bases are destroyed. You 
get a new set of four bases every four rounds 
you survive. 

To type in the game type in listing 1 and 
save it with 

SAVE -CROSSFIRE-LINE 1 

Next type in listing 2 and run it. This pokes 
in half of the machine code. If the program 
detects an error it will tell what line it was in. 
However, it cannot detect certain errors and 
so it is best to keep a back up copy of it in case 
the code is wrong. If the program gives a "No 
errors" message, save the code with 

SAVE "CODE1 "CODE 30200,2480 

Repeat this for listing 3 but save the code 
with 

SAVE"CODE2"CODE 30300.2500 

Now clear out the computer with 
RANDOMIZE USR0 
and load both the codes with 

CLEAR 27899:LOAD"CODErCODE 
27900:. LOAD"CODE2"CODE 30380 
Then save the whole code directly after the 
Crossfire program with 

SAVE "CODE"CODE 27900,4867 
The program is now ready to play. 



CROSS 



Listing 1. 

5 DEF FN X$ (a) ="UXYZ C\3 t_f" (I 

nt t a / 16 :> + 1) + " uxyz :\ ] t_£ " ( a - 16 * I 

NT (a/16) +1) 

10 BORDER 0: PAPER 0: INK 7: C 
LEAR 27899: PRINT AT 7,5: BRIGHT 
l;"PLEfl5E WAIT, CROSSFIRE" : AT 9, 
12; "LORDING" 

15 DIM a$(6.3) : DIM b$(6,6) : F 
OR a=l TO 6: LET a $ ( a J =" aa a " : LE 
T b$ (a) = "UUIWUU"+CHR$ (94-a). NEX 

T a 

20 LORD "CODE"CODE 27900 

30 INK 7: POKE 23606.31: POKE 
23607,124: CLS : PRINT INK 6;"CE 

DF";AT 0.30; "CE" ; AT 1,30, "DF" 

.AT 1.11; INK. 5; BRIGHT 1; "cross 
fire" 

40 PRINT RT 5,8; "q"; AT 5.10; "t 
o";RT 5.13; "t"; AT 5.20; "up" 

50 PRINT INK 6;RT 7,3; "a"; AT 7 
,l0;"to";fiT 7,13;"9";RT 7, 20; "do 
wn" 

60 PRINT INK 5:RT 9,8: "U"; AT S 
,l0;"or";RT 9,13;"o";AT 9,20;"ie 
ft" 

70 PRINT INK 4;fiT ll,S;"i";RT 
11 . 10; "or"; AT 11,13; "p".:RT 11,20 
; "nght" 

30 PRINT INK 3; AT 13.S;"b",AT 

13 . 10; "to" : AT 13, 13; "space"; AT 1 
3 .20: " f i re" 

90 PRINT INK 5; BRIGHT 1 ; AT 15 
.3; "h" ; AT 15,20; "halt" 

100 PRINT INK 5; BRIGHT 1 : RT 17 
,8;"s";AT 17,20, "ha It"; AT 17,25; 
"o f f " 

110 PRINT INK 2; AT 19 . 3 ; "26 ro " ; 
AT 19 .20; "abort" 

130 FOR a=0 TO 1500: IF INKEY$= 
"" THEN NEXT a: GO TO 1000 
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140 RANDOMIZE USR 27903: INK 7: 
BEEP .1.0: BEEP .1,3 
150 LET Z$=FN X$(PEEK 23296) +FN 
X$(PEEK 23297' +FN X$(PEEK 23293 

160 FOR a=l TO 6: IF Z$<=b$(a) 
THEN NEXT a : GO TO 200 

170 IF a <>6 THEN FOR b=6 TO a+1 

STEP -1: LET b$ ( b) =b$ t b-1) : LET 

a$ tb) =a$ Cb-1) : NEXT b 

180 GO TO 2000 

200 CLS : PRINT AT 0,8; INK 6;" 
hiQh-tscore-Ctable" : FOR a=l TO 6: 

PRINT AT a*2+4,3; INK (S-a);a*( 
a); AT a*2+4, 13; b$ (a) : NEXT a 

210 PAUSE 200: GO TO 30 

1000 RANDOMIZE USR 27900: BEEP . 

1.0: BEEP .1,12: GO TO 30 

2000 CLS : LET C$ = "-Ev-C": PRINT A 

T 3.4, INK 6; "we L L -Cdone -Cyour -Cini 
tials";AT 5,4: INK 5; "may -Cbe -Cen t 
eredCfor-Cthe"; AT 7,9; INK 4; "his 
co re stable" 

2010 FOR C=l TO 3: PRINT INK 3; A 
T 13,9; c$, AT 13, 16; z$; AT 13,3+c; 

INK 2; FLASH 1; "-C" 
2020 LET d$=INKEY$: IF d$>="a" A 
ND d$<="Z" THEN LET C 5 ( C ) =d $ : GO 

TO 2030 
2030 IF d$>="0" AND d$<="9" THEN 

LET C$ (C) ="UXYZ £\It_£" (UAL d$+l 
) : GO TO 2030 

2040 IF d$=" " THEN LET C$(C)«"t 
" : GO TO 2030 

2050 IF d$=CHR$ 12 AND C>1 THEN 
LET C=C-2: LET C$(C+1 TO >»"«*" 
: GO TO 2080 
2060 GO TO 2020 

2080 BEEP .1.30: NEXT C: LET a$i 
a)=C$: LET b$(a)s2$: GO TO 200 






Jason Charlesworth does it with an 
Amstrad seven pages on, birt 
here he does it with 
a Spectrum, 



T 1 



i UBH N££Q 



Listing 2. 

10 CEF F:., a*)«l€f(CODE a»-A3 

-'39 PNC af'l'i '«•■>) +CODE **<2'- 
*S-i39 mND 3S<2» -fl-i 

20 CLEAR 30199 LET . .30200 P 
pint •Prosra* 2 P6Mftfl in daia' 
"Pi«ase wa 1 1 ." 

30 FOP a =100 TO 400 STEP 10 R 
EflO at LET t=256*FN <<a«i TO 8) 
♦ FN . <a*(3 TO 4.1 > LET d»?a$iS 
TO > IF LEN as, 160 TrlEtl GO TO 
60 



4.0 FOP t -0 TO 79 

50 LET :sf!i x >a*(b*2 + l TO b-.lt 
2. > POKE .. . ,: LET ■*=**! let t. 
I-;. NEXT b If NOT I THEN NEXT 

a PPIMT "Fin 4 ihtd .rve errors. " 
5T0P 

SO ppint. "Errof in une ".a S 

TOP 

108 C'ATh ' 2bdbC3c36dCdad6 r CdlCb 
f Cd3372Cdel73cd2474cd977Scd f?6f C 
da570CdO»78ed696 f 3S075b f C00230 '' 3 
a035bi'*OOtOcdei6« *e f r20dal8d2Cd7 



C6C ' C 0020C e-Cd It 6 fCd0b73CdCl73Cdf 
974,cd9775cdf76'" 

110 DRTm '■27b' , Cda670cdOa78Cd696 
f3a07Sbl , e0023Of3a035bf*00c0CdS16 
C I C f K20d*13d2Cd7f 6fc f t0O2OC <JC d lee- 
f C d bb72CdC 173C da 4.74 cd9775Cd^ 7ft f C 
d*&70cd0«?&cd696i 3*07Sb f COO230 f 3 
a035bfcOOcOcd61" 

120 DftTP, "23edS* f« f f23dal3d2c<j7 
r*C f £O020C3Cdle6f Cd4772Cd5d73Cd8 

(listing 2 continued on page 70) 
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Instead often aliens,Cl 

for his Commodoi 



What happened nex 




Saturday mornin g. 

Waltzed into my local 
computer shop. 

Packed as usual with masses of kids 
enjoying the arcade games. 

Surely I could put my Commodore 64 to 
better use. Helpful assistant suggests a 
Commodore Communications Modem. 

Tells me it comes with a year's free 
subscription to Compunet, a new network 
service, saving me a cool thirty quid. 

A bargain not to be missed, so ! bought a 
Modem. 

If I knew then, what 1 know now, I'd have 
thanked that assistant more. 




Saturda y ( one week later ). 

Fantastic. 

My Compunet membership 
came through this morning. 

Hurriedly plugged the Modem into my 
64s cartridge port, and hooked up to the 
telephone line. 

Cant wait. 

At last I can communicate with other 
Comnv )dore 64 Modem owners and giant 
mainframes. 

What's more, I can also access databases 



throughout Europe and the U.S.A.* 

This is what home computing's all about. 




Sunday mornin g. 

Raining. 

(Tapped in my Compunet I.D. 
and personal password. 

Wow, what a direct* »ry ! 

Decide it) pit my wits against other 
Moden) users by entering Multi User 
Dungeon, an interactive on-line game. 

Should stretch the old grey matter a bit. 

Then a quick look in The jungle.' This 
is an open area where other Modem owners 
display messages. 

See a Commodore user in Fife wants to 
sell -U-boat' for £3.00. 

Leave message offering him 'Mighty 
Gork' on a straight swap. 




Monday evenin g. 

Move on to the Compunet 
Software Park. 
What a choice. Loads of high quality 
bargain programs. 

Particularly interested in educational 
software, so 1 call up 'The Study." 

I download free physics package to help 
with mv exams. 



Clive bought a Modem 

lore 64. 




ext changed his life. 




She's disappointed. Couldn't find Simon 
le Bon's private number. 



Tuesday evenin g. 

Dad's turn. 

I don't get a look in as he's 
busy teleshopping. 

Actually its amazing what bargains turn 
up. He even finds a new house. 

Mum said she doesn't want to move and 
anyway his dinner's getting cold. 



Wednesday evening . 

Discover I can join BLAISE,* 
the computer service for 
the British Library 

Their catalogue of books dates way 
back to 1950. 

Should give me an interesting edge over 
mv school chums. 






Thursday evenin g. 

is has a go. 
She keys into Prestel* 
Imagine, over 300,000 pages of information 
and news. 

What does she choose? The lonely hearts 
section. 



Friday evenin g. 

Yippee! Receive a reply from 
the guy in Fife. 

He fancies taking on Gork. 

What's more he's written a program he'd 
like my opinion on. 

He transfers it direct, using the free user 
to user software. 

I've made my first computer pal. 

What a week. Best one I've had since 
getting my Commodore 64. 

Sure am glad I got the Modem instead of 
all tho.se aliens. 

The Commodore 64 Communications 
Modem comes as a complete package witli :i 
years free subscription to Compunet, for just 
&99S9 inc. VAE 

Find out how a Modem can change your 
life. See it now at Spectrum. Curry's, Comet 
and selected Commodore dealers. 

CZ commodore 
Pur further information phone or write to; 
Commodore Communications Modem. I I turners Road, Weldon. 
COrby, Northamptonshire NN17 IQX.Td: 0136 205252 

& 






'Require additional subscriber charges. Prestel is a regd. trademark o! British Telecom. 



(listing 2 continued from page 68) 

273 C d 9775c df 76 f Cd»67OCd0a7Scd696 
f3a3 75breee230i'3ae85bf«eec0cd6i6 
C fe ( f20d3l3d2Cd7f6e f *0020CeCd337 
2 C 3026d c d a d6 f 06 " 

130 DATA "27a0O2c5cdle6fCd8372c 
dCl73O6O0C5CdP474cdS96e fe00235CC 
110f2Cdle6f Cd0b73edel730600c5cdf 
374Cd596f fe002839cll0f2Cdle6> Cdb 
b72cde 1730600 C5cda+7*ed596e fe002 
320Cll0f2cdle6f 

140 DATA "231CCd4772cd5d730600C 
5cdS273cd506€ f C 002307c 110 f2C 1109 
3e9clclc901fee fed78c60lc93l625b0 
610C603fe0323O2O6032115St7c fc f f C 
02323232323101 S3* f f C 921035b?* 23b 

623bere0oc33aO6" 

ISO DATA "13Sf5bd6O12732065b3a6 
25b3d32625b3e04C 997323d 5CCd6b0d2 
1093722335 C2 1277 f227b5C3e 45328 fS 
c£183Sell0c6f OSOdla re20200334-lS0 
3Cddd791310f2210bO922335c06051ae 
daa791310f921d7" 

160 DATA "134c7e227b5c3el232885 
C3a065b47e6f01f 1 f 1 f 1 f Cdaa7978e60 
f Cdaa7921377c3e46328f5C017458cd« 
f 790664.76 10 fd C9O604132O 110400031 
320050C 1 10 b04 150*0 b3a625b3c 32625 
b3a 065b c 6012732" 

170 DATA "20d906Sb21O35b9777237 
7237 7cd9d6*Cd727821d77e227b5c33 6 
25bc6104721035b3a065blll916edS>38 
85C Cd6C 7910 f 7cd56762 1635 60620360 
023101 bC901 ft bi'e d73e6 10 f C 10280 bO 
lfc fded78e602fe" 

180 DATA ■'lac30223f301fee fed78€ 
601 f eO128O53c0i32O65b21Oa5b7e f CO 
6d0237C fCO6d02323237e f *06d8237e f 
fc06dO3C 0132085b 1921005 69777237 72 
3773208Sb32063b3d3a625bCd 3372c 90 
OOOOOOOOOOOOOOO" 

190 data "iebd000000O0oeooeooeo 

00OOO00C d 7273 cd3372Cde 173 Cd3372C 
d5676ed03 78Cd247*Cd9?75edf 76 f Cdf 
75 ( C901le7fed73t61f f e 1 f c3 11095 b2 
18bSbl3l4 IC06331SO6037C f*O02305P 
310 f 31SOC 1 bla 77" 

20O DATA '-17254f2313061070Cd867 
O13217bSblal3feO63816O6087efeO02 
8052310 f3180»0eef 711a237?47cd867 
01321635bl3l3 f e063818O6O87e f e002 
8052310 f 8 180 Clbla774f 1323069 f70C 
d 3670132 1735 bla" 

210 DATA "le f3fC06d806087e fC002 
3042310 fSC90e 107123131* 7747 Cd 867 
Oc9Cd50797c0f Of Ofe603f 6536736470 
If e ©03c 102c 3cd79cel02d 20 1 99 7c d" 7 



Listing 3. 

10 D£F FN < i. a*l =16* (CODE a*-46 
-(39 AND a* tl) >"9") ) tCODE a»<2)- 
48-139 AND as<2)>"9"> 

20 CLEAR 30299 LET * =30300 P 
RInt -Progra* 3 poiuhj m data ' 
Piea&e «aii." 

30 FOR a-«J0 TO 390 STEP 10- R 
HAD at LET 1*256 4 FN xla$< TO 2> 
I +FN x 13*<3 TO 4)) LET i|t<t(£ 
TO) IF LEN a»<>160 THEN 60 TO 

40 FOR b-0 TO 79 

50 LET I*FN x<a»(b*2+l TO b*2+ 
21). POKE x.2: LET X *x +1 : LET t= 
t-Z NEXT b IF NOT \ THEN NEXT 
a print "Finisr>ed,no error*-- s 

TOP 

60 PRINT "Error in line "; a 3 
TOP 

100 DATA "2123ObSb790ee3Cd847?e 
d4b0dSb7Ore063OObfe002D220697cda 
47713 lbcdde777b> C0O23 13 Cdde 77794 
6084 f 0604Cd 4 30d 5 6780697 Cd 8477c d4 
bOf 5b 79 ft 06300 bf e 0023220* 03 c d 34'' 
7181bCdC277?bfe" 

110 «OATA ■■Idc7002813cdc2777fld60 
84 7Oc04cd430f5b79Oe08Cd84 77c9cdi 
b095b78fe06301Of*002SOfO6083d32© 
B5b3CCd84771803Cdde77«d4bOb5b79f 
e 063010 re 00280 1 0ee83d320bSb3CCd8 
*77l803cdc277ed" 

120 DATA "lc464b0dSb78fe063©10f 
e 00280 f 06973d 320e5b3c Cd84771803c 
d dC 77* d4 bOf 5b79fe063010fe 00280 fO 
e 833d 320 fbb3CCd8477ie03CdC 277c 92 
lb377Sf 3e ©4935 f 16001919195*23562 
37ceb328f5ccde f" 

130 DATA "Icld797df*37csaifa001 
717171 75 f 16001 9 1 10600c dbSOOC 9577 
e4777?e06977e03b77e02377e46C5Cd6 

67cs78fbta00aitei3«rr*c777cerof0 

I fbOjf 658673607c 1 c 9 C 5C d667c 4 73*8 

82««4e7irierde6" 

140 DATA ■lb0fO84r le007ea 128021 

eOl 7e a 97724 10 r 4257c 1 r r e 603 r 65 

8673607c lc93o783Cfe32d8d63232735 
CCd 1978 C93a©75b3d 32075b* 717 17C60 
34f06bbleO4Cd537904CdS3790S0Cld2 
f 421 f 300060009" 

ISO DATA ■lelbllO400cdb503c9212 
77 f 227b5C 21637847 re 0023037*23 fe f 
fPOf 310f87e23fe f f c8Cdaa791Sf 6120 
20e 1104f fObf f0d0404030*03f T97328 
dSccd6bOdcd32790604cdOe7g06a8cdO 
C 793e*732005321" 

160 DATA ' l»320?i6228B5c21d7?e2 
27b5c2108Sb97ed6*792119162288S<:2 
10356c d6C 79210 f 162288SC 3a065be 6 f 

01/if if Ifcdaa793a065be60f cdaa792 

ia77t22 7b5c2101162238SC9 7cd4J/tdy 
eO1210C 1622805c " J 

170 DATA 'Id7dcd*3763e022112162 
288Sccd*37821el533e 4277237723770 
61 6233644 10 fb3e3C 32075b r5Cd 1978 f 
13d2Of33e3c32075bC90e0Scd667e36f" 



9c 92 1635 b06107ec 52323 fe 002809* f 2 
b4623e5Cd5879Cl" 

220 DATA ■lel7cllOec21635bllf CO 
0C de 4702 16b5b 11O40OC de 4 702 1735 bl 
100O4Cde470217b5 bl 100 f CCde 470C 90 
b04c5d5e57efeO0233e4f23467b805f7 
a815 7f«063OO31iOOO0fe fa 380311000 
O78fe08300311OO" 

230 DATA "21d600f ca8380311O0O07 
32b727bb228Oe4a43Cd4f7Cfe002805e 
lc d 3471c Scd8670c 12323d Icll0b3c9c 
5e51eO8dd211i5b3a625be603feO3286 
bdd7e03fe7b2854.79dd9608fel0304.c7 
8dd96Olf*0c3O4.4" 

240 DATA "1 f0bCl36002336002bcSC 
dS879d.d4e00dd4-6Oldd7c04dd36O37bd 
d3604O3cd5a753c03cd847721071622S 
8Sc21d77e227b5C21005b3a625b3iCd6 
e 7933 065 b57cdOC72eiclc9dd 23d d23d 
d23dd23dd231d20" 

250 DATA "227693e lclc91el0dd7eO 
3fc7b283779dd96O0ftO830"2f78dd96O 
lfe083027eleS97772377cd5879dd*CO 
8d d4601dd36037bdd 36040321 If 7e3ao 
25 be 604 17856 f Cd9d7bl88bdd23dd23d 
d23dd23dd231d20" 

260 DATA "Id78b5elclc921035b7c2 
3b6fe00281dP37e92277730082b7Cd60 
1277738 f 321 191622885c 21035b97cd6 
e79c9237e f C 00 C8ba30dC 36001SC 6213 
f 721 1095 b010800C d b0C 96008 f 75780a 
0085711115bO610" 

270 DATA ••lc3dCdf672783d87874f8 
781c61el213783de60cl71717c628121 
3783dc60Clf Ife6023d87121312137de 
60720043a 78SC3CC 60712 13 10 C a C 91 11 
15b0608Cd f672783d87878787c528121 
37de65 f C62d 1213" 

2SO DATA Id3c7d«60f 12137CC6031 
213?de60720053a?S5c f 601c6071717f 
6O2121310cec911115b06O8Cd f 672783 
de 6078787378780 C 628 12137d« 65 fC 61 
412133e f dl2107cadC6O23dl2137d84e 
60720033a 76SCC 8" 

.290 DATA "PO12O71717f602121310C 
bc9d52a765C£d5b785C 1916011911e 10 
61922765cdlc9dd21115b0603cd f6727 
S3dl7171717C62Sdd77006AC65f c61cd 
d77017dC6O15f 37378383d603dd77O27 
C»dc604d602dd77" 

300 DATA •lf6bO37d84e6O720043a/ 
3SC3ce6071717f 602dd7704dd23dd23d 
d23dd23dd2310b5c921115bO61OC54e2 
3462323237c 328 f 5c23cS21 1 f 7e3a625 
be 604 17356 f Cd9d7b£lcll0elc 921115 
60610 c5cd9473Cl" 

310 DATA 'lfc6232323232310f4C94 
e 234623SC 2356237e C d f C 73C5328 f 5C2 



f2436f I 2436 f f2436f f 7 CO f /0 f C603 f 
6S867364779C603" 

180 DATA "222C4f fe f838df C9NMI 
e00cd667ce5lll.f001936f07cOf0fOfc 
603reS6673&4 723364 7el 360 f 0478 fea 
C20d f C9c5cd667c f e 00280a 473e 801 f 1 
0fdae77clC93e8ei8f8e5dSC5r5cSlC0 
3232386277730OC " 

190 DATA "25c32b7ec6O1277730O62 
b7ec6012777el3e4S328fSc7t fSe6f01 
f If If If Cdaa79f le60f Cdaa79231d20c 
bf lCldlelc9e5dScSf5ed4b88Sc0CCd4 
3&3Sc0da7cblOcbl0cbl0cbllcbllcbl 
1171717cd5br7b5«" 

P00 DATA "22S533300114Sf Cd667c0 
6081a 77132410 f a£57c0f 0fOfc603-f6S 
8673a8f5c77f lCldlClC9*5d5c5fSC5d 
de 17DCdbl22ca727«cd434d7«322«7dC 
57C O 1 Of 0fc6O3f 65367348 f5C 7723772 
3771 1 P000 19772b" 

210 DATA "lC41772b77«13«10O8dd5 
eO0ddS6ieO603a fcblbCblalfl0f9232 
3ac772b7eaa772b7fcab77083d281903d 
d 23247c eb0720d701432d085f083e 109 
38047Cd667cl8c77c0f0fOf«6O3f6S36 
73a8f5c77237723" 

220 DATA "lf8877f leldlClc9«d4Jb 
07*e57cfflf0f0fC603f6Sa673a8fSc772 
3771120O01977Pb77cl3cl003dd5«0Od 
dS610237eaa772b7eab77083d2819O8d 
d23247ce 60728c 5035 f 030 143673c 109 
3804 7cd6b7C18db" 

23B« DATA ' ic367cO f O f fC603 f 6536 
73*8f5cl8a0«5dd»178cdbl22c*4S7be 
d43247b3P017be57c0fOf0fe603f6586 
73»8fSC 77237723771 120O019772b772 
b77el3C0C08dd5c00dd560c06O*af Cbl 
be bla If 10 r 92 323" 

240 DATA lC57a«772b7eaa77267*a 
b77083d2ei908dd23247ce6O72Od7Olb 
iMN fO83e0C 938047 Cd667c 18 C77C0 
fOf0fC603f658673aef5c7723772377C 
9Cd43837be57c0f0 f 0f C603f 65867348 
f 5c 772377 112000" 

250 DATA "2205l9772b77*13eOc08d 
d5ceadd560c237ea*772b?eab77083d2 
81908dd23247cc&0720c5Oasr 0001488 

e3eOc938047cd667ci8dS7c0f0roreC0 

3f658673a8f5cl3a4cSd5cSfS«5d4<cl7 
6cdbl22ca097ced" 

260 DRTA "Idb343e67b32ca7be57c0 
f0/Ofe603f658673»8f5C772377ei3cO 
8080tfecOee604afCblblfl0rb23a£772 
b7e«b?7O83d231908dd2324 7cc60720c 
1012C 780S5 f033€O8938047cd667c 13d 

17cOferofe603f6" 

270 DATA ' 200058673a8fSC772377f 
lCldlClc9ed433S7ee37cOf0f0fc6O3f 
6586734 8 f 5c 77c 13e 0803d d 7c 00a C 770 
33d281908dd23247c C60 720«c OSS rose 
120733c 0893304 7 Cd667cl8dC7c0f Of O 
fc803f658673»»f " 

-280 DATA "244C5cl8b4e5cSCd667c f 
-t0O2808477ea71710f cl8O17ec680Clt: 
lC978c3blPPO0OC0O00000101O10f3f 7 
( c9c97f3fOrOlf08O80fOf cfe2727fef 
C f 0800301010 f 3f 7fC4e47f 3f0f01C03 



11 f 7e3»62Sbc604 17S56f Cd9d7b738P f 
COa3O0378160Pfe9€38O37816fe47798 

3feoa300379ie02feee380379ie fe4.f c 
d9d7bel2b722b73" 

320 DATA "21ee2b702b71c9e&08211 
15bc5c54e23462323237ecd5a75elCl2 
323232323 10C be 9eSOS3e 7b ba201c OS f 
C f f2812f5c53d773ccd8477clf 13dfe f 
f 2803Cd3477el2b2b2b2bC lC908e 1C92 
1115b0b08CbCd36" 

338 DATA " Id 7974C 1232323232310 f 
4C94C2346235c2356237eedf C73cd5ft7 
5«6f C577ec6033c 1 C0320O197b2772bS 
623C b4228167ad 6028 730 fC0a3OO3731 
8O3fc9938037*4«t>**7181B-157»07oai 
481fe0a30O37916" 

340 DATA "lf29O2fCe5380379160O* 
f7bld200e 3* 785c e 6035733735 CC607C 
6O8Sf7eCd54752b722b732b702b71c92 
1115b06O8c5cdb674C 12323232323 10 f 
4C94e234.6235e2356237ecdf C73Cd5a7 
Se6f CS77CC6033C" 

350 DATA "lc f f fC0320O197ba77Pb5 
6237882 f e0a30023e 98 fc9933023E094 
77983 f *Oa 30023C c 74. f 7e Cd5a752b2b2 
b702b71c921115b0603CScd0b75cl232 
323232310 f 4C94«2346235e2356237eC 
d f C73td5a75c6f e" 

360 DATA "21d3577ee6O33cfeO320O 
19?b2772bS678S2f 6033003160278 fC9 
a 3803 16 fe 78477983 f e0a30O31«0379f 
ce 633031c f d794.f 237e2bCd5a75722b7 
32b782b71C 9e5d 5C 5 f 5C6 f C 1 f 1 f 328 f 5 
Cf If5e603171717" 

370 DATA "lc845f 17835 f 1600216 i 7 
C 103a6PSbc b57280411d80019e803171 
717175 f 191919191 f5ri9CdCa 7* field 
l*lc9Cdl377Cd227621095b4t23463eO 
6b830 18798282 f« 103811 fe f03O0d4fO 
807cd4f 7C fc8020" 

^30 DATA •Id33032b7123234e23*63 
C06b93016738333fC 10380f f C803OOb4 
70S f 8Cd4.f 7C fC»0c!00170234e23463eO 
6b8301379S282i"t 103S11 f C f OSOOdOSu 
8*f Cd4.f7c i C8O20O32b7123P34.€23467 

3fC063315S3S3f€" 

?O0 DATA "23Cll0330f f«aO300bOCO 
747Cd4.f7cfe80200170cdS676e901f€ f 
bll0OOOed73ebif fe if 2802 it f foifcf 
ded78e61f felf23O21*O101fed fcd78t 
605feOS23021&01ed78e60a fc0ac316f 
f :9Cd4b09Sb7Sfe" 

400 DATA "1 f4oCi63OebftO0232c060 
8cd84771SlbCddt777bf€002313cdde7 
779d6O84fO604t- d 4309S b7S0603Cd347 
7ed4bObSb79f t 06300b fC002322OCC 3 C 
dS47 7181bCdc2777bfcO02813CdC2777 
3d6O8470eO4ed43" 



030f0f C fC9393fC" 

P90 DATA "21a6f C f 0300f0101Of3f 7 
fd2d27f 3f©fO13i33OS0f0f C fe4b4bfe f 
C f 0800030787c ( C f f f f f e7c733OO000O 
ClC3e7f f f f /7f 3c leOC 0080 133C 7e~f f 

f f f7e7e3ci8O0ooi83c7e7ef f f f7e7e3 
C 18000001070 f If" 

300 DATA "20ec f f f f If Of 070100Ced 
Op.O fOf3f F f f fSf 0c 08000003d 707 e f Of 
C f d787d 33 le 000030700 CC100P7O0CC 3 
080000Old7c7df8f C f9787d3claO00ee 
OdOOCC 10827064d 338000001a 7d7c fa I 
e f 9787d3cl<i000kV 

310 DATA " 19di0Oi630Ob0324O938c 
030000 10 103030 f 7C7C Of 03030 10 130? 
0c0c8f07e7e f OcOc 08080010103030 fl 
tlCO J 0JO301O18080C0C 0( 07870 f OCOC 
08080010103000 f OCO&O f0303010100S 

8 c 0c r 06O60 f or 0" 

320 DATA •23b4C08080030e0*lf3fP 
7273flfOe0C03c0?070fSf CC4«4fC fS7 
070C 0030 f Of 1723373 f 3f ldO80dO3cOb 
OlObSf C f CeCC4c8f0f0c003OfObll3b3 
f 3f 3bll0bOfO3COf0d088dC f C f CdCSSd 
Of0C0f f013f40S0" 

330 DATA "27Oc90ala37f bf927f feO 
000c 2 f ae 7 f 3 C 2000008301 f 13 1 40809 

0aia37rbf927f ■onBBau'at7r d ueo6 

0O08OO3013 f 403090a 13 37f bf927f 300 
000 c 4 fac7f ac 1OO00O0S0 I37*7ee7e 77 
c 7e I37e 9999e 7e 7" 

340 DRTA "1P5199997C3CJ.899* I I (9 
91O3C01O1071911^020f8f 8202011190 
701O18080C«9d3304041 1 1 fO4048893c 
0808000O0O000000ee61d3b3b3f If OdO 
00000000000000000 fOeSdCfCfCfSfOO 
00000000000000d - 

350 DATR •18c63b3b7f7f3f3blC070 

0000O0O000000 fOeeee fe fe f c f e f 8600 

00000000003.070 1 1 f 1860c le 0700dO70 
300O0000O80C O f > 006 c 3e 30 f 00 bOt O c 
000000000O1O70C 130960C C C 06400060 
30000000030c 7O' ■ 

360 DATO ■18S2300643C306C8O060C 
000003c 7e66666G667e3c 18381818181 
33C3C7c7e063c7c607e7c7e7fO3Of0f0 
37f7e0ele36667f7re6O&7f 7f607e7f0 
37f7e3f7f607e7f637f3e7f7f06O60cO 
C 181834 7 f 637 f7f 

370 DATA If 15637f3e3c7f637f3f0 
37f 7e3e 7 f 637 f 7 f 6363637* 7 f 637* 7e 6 
3 7 f 7e 3 f 7 I 606060607 f 3 f 7e 7 f 6363636 
37f7e3f7f6O7878607f3f 3 f7f 6078786 
O60603 I 7 f 6080637 f 3 f 036363637 f 7 f 6 
363637f?f 181818" 

380 DATA "ir4f 187f 7f7f7f 0606666 
67C3 C 63666C 78786 C 666300(506060606 
07 f 3 f 777 f 0bC3636363e36363737b6 f 6 
763633c 7 f 636363637 f 3« 7e 7 f 63637 f 7 
e60603*7f63637b7f3c037e7f637f7e6 
C66633f7f607e3f " 

390 DATA 12d3037f7*7r7fOc0C0eO 
C0c0c63G3636363637f3t 63636363633 
61 C0863636363&b?f 77630363361c 1C3 
663636363637f3f037f7e7f7fOtlc387 
07 f 7 f 000000000000000000000000000 
000000000000000" 
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THERE ARE KEYBOARDS . . . 
AND THERE ARE SAGA KEYBOARDS 



SPECTRUM* COMPATIBLE -THE KEYBOARD FOR ZX SPECTRUM COMPUTERS 

THE SAGA 1 ^itfv EMPEROR 



With 67 keys, the design 
incorporates 4 Symbol Shift 
and 2 Caps Shift keys allowing 
you easy access to every 
available function. The 
SAGA 1 Emperor makes obsolete 
the "Stretch Requirement" of 
other keyboards and enhances 



the ability to speed type. For 
business or pleasure the 
Emperor will make your 
computing time more productive 
and enjoyable. 



ONLY£^ 50 p&p 



+ 



£1 




I I I I • I I • I r I * » ' \ M 
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I I II I I 111 
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L-LU 



To^&^JKS^" 



iMPL |FY 



YOUB 



£9 



50 



black 



£4 



VINYL 
00 



SAGA GP 



SPECTRUM COMPATIBLE 
GRAPHICS TABLET 

FACILITIES: CIRCLE, DRAW, BOX, TRIANGLE 

FILL, LINE, TEXT, WINDOW, MAGNIFY, SAVE 

SCREEN, GRID MICRODRIVE COMPATIBLE 

APPLICATIONS SOFTWARE TO BE 
RELEASED - £99.95 exc VAT + £1 .50 P&P 




"SAGA 1 Emperor also compatible with Spectrum 4- 




BBC Add more s P eecn to y° ur speech synthesizer - write for details 



SEND YOUR ORDERS TO: 

Dept vc 4 

SAGA SYSTEMS LIMITED 

2 Eve Road, Woking, Surrey 

Please add the correct P&P and VAT. 

(When ordering please state whether you wish 

the keyboard to fit Spectrum or Spectrum +) 



Please send me the following SAGA products 



W Name 



/^Address 



u!.uidTi;ii«n '■'" boad£ 



Please make CHEQUES/P.O. payable to SAGA Systems Ltd. 

Please allow 28 days delivery 
FREE SSL SWEATSHIRT FOR EVERY 100th CUSTOMER WORTH OVER £10 



YC-t 



Cross Fire is a totally new game which 
should zap the mega zappcrs, freak out the 
froodics and generally blow your mind — and 
hopefully several alien nasties. The game 
follows the normal shoot-'em-up idea of zap, 
maim or destroy everything in sight and as 
such requires fast reflexes. 

But what do the aliens do while all this is 
going on? Do they fire back with super deadly 
plasma bolts? Do they mercilessly hunt you 
down? Or do they set hideous traps for you? 
No, all they do is continue wandering round 
the screen blundering into your bases. 

With no enemies this may sound like a 
simple game but unfortunately you do have 
something far worse to contend with — your- 
self. Not only can you shoot aliens, you can 
also shoot holes in your tracks or even worse, 
you can shoot yourself. 

This is all due to the layout of your bases. 
These are mounted on tracks on each of the 
four sides of the screen and the controls move 
each pair of bases simultaneously. 

That means you cannot just move your left 
laser without also moving the right as well. 
The fire button works on all four lasers at 
once. However if you shoot an opposite track 



The game where the 
most dangerous thing 
on the screen is you. 
Jason Charlesworth 
with a froody freaker for 
the CPC464. 




L , 




Listing 1. 

100 MEMORY 32767 

110 DEF FN x tn>-10#INT((PEEK(n>/16)>+PEEK(n)-16*INT(PE 

EK<n)/16> 

120 BORDER 0tINK 0,01 PAPER 0iCLStLOAD ■" 

121 POKE 34237,196 

130 DIM N*(5>iDIM N(5)iF0R A-l TO 5iREAD N# (A) ,N(A) : NEXT A| 
140 GDSUB 320 
150 GDSUB 210 
160 GO BUB 180 
170 GOTO 140 

180 MODE 1:PEN 3i PRINT, "Cross Firs" 

190 FOR a-l TO St LOCATE 5,2*a+3i PEN 2 i PRINT n*(a>iLOC 
ATE 30, 2*a+3i PRINT n(a)iNEXT a 

200 LOCATE 10,25iPRINT"Pras» any kay plaasa"iIF INKEY* 
-"" THEN 200 EL8E RETURN 

210 INK 0,01 INK 1,01 INK 5,24l INK 8,15iINK 9,16tINK 11, 
7i INK 13,3iINK 14,8iINK 13,1 
220 ENV 1,5,3,1,1,0,20,15,-1,2 
230 ENV 2,3,3,2,3,-1,1,5,-2,3 
240 CALL 340001 »c-FN x (37328) +100*FN x (37329) +10000*FN 

x (37330) 
250 FOR a-l TO 1001 a#-INKEY*i NEXT a 
260 FOR a-l TO 5l IF sc<n(a) THEN NEXT aiGOTO 300 
(listing 1 continued on page 75} 



a hole forms in it and your laser on thai track 
cannot go past it. 

The object of the game is to shoot all the 
aliens, there are eight screens — Space 
Invaders, Balls, Helicopters, centipedes, 
Dumbclls, Ultra friendly aliens, Suitcases and 
a Scottish snake. All these move in smooth 
pixel graphics. 

On each screen eight of 16 aliens appear — 
depending on the round — though when you 
have wiped out that batch, another batch 
appears. 

Each alien shot earns you a number of 
points corresponding to the level you are on 
and this number of points is deducted from 
score titled "Needed". This amount must be 
reduced to zero before you are allowed on to 
the next screen and on each new screen, the 
amount of points needed incrcaMCM. 

If you do not get enough points within the 
time limit — the bar at the bottom of the 
screen counts off 60 seconds — you restart the 
same screen. You can only go onto the next 
screen when you have lasted the 60 seconds 
and reduced the "needed" score to zero. 

The game ends when all four bases have 

(continued on page 75} 
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(continued from page 73f 

been destroyed — you do, however, get four 
new bases every four rounds. If you want to 
see each of the levels, don't press any key 
when tt lists out the keys and after about 10 
seconds it gives a demo mode. To get out of 
this mode press 0. 

To type in the game type in listing 1 and 
save it to tape with 

SAVE "CROSS FIRE" 

Next type in listing 2 and run it. This Pokes 
in all 5K. of code and checks it. If it finds an 
error it will tell you which lines the error 
could be in. It should be noted that the 
program only uses a simple checksum and so 
care should still be taken when entering the 
code as it cannot detect every error. When the 
program gives a "no errors found" message, 
save the code directly after Cross Fire with 
SAVE "CODE",B,34000,5000 

The game should now be ready. To run the 
game rewind the cassette and type 
RUN 

Finally a few tips for playing the game. At 
the start of the game you should move your 
base very rapidly otherwise you may find the 
aliens wipe some out. When you fire, if you 
move the base whilst firing, it spreads the 
bullets out and so they arc more likely to hit 
an alien. Perhaps the most important tip is to 
turn the sound down otherwise the constant 
tick of the clock may drive you mad. 



1 1 PR INT "PI ease e 
table. "I INPUT n» 



(listing 1 continued from page 73) 

270 IF a<>3 THEN FOR b-5 TO a+1 STEP -1 i nt <b)-n*<b-l> t 
n(b)-n(b-l)»NEXT b 

280 FOR b-0 TO 10001 NEXT biPEN 3iH0DE 
nter your name for th» high score 
(a) 

290 n(a)=sc 
300 GOSUB 180 
310 GOTO 140 

320 MODE li PEN 3i PRINT" Cross Fire By J.Charleswo 
2iPRINT:PRINTiPRINT, "a Up" sPRINTiPRINT, 
Down" 

Right" i PRINTi PRINT, ". L 

Fire" 
Abort" i PRINTS PRINT, "h H 

Start (-from hold)" 
Press J for Joystick or K for 



rth":PEN 

"z 

330 PRINTi PRINT,"/ 

ef t" i PRINTi PRINT, "SPACE 

340 PRINTi PRINT, "0 

old" i PRINTi PRINT, "s 

330 PRINTiPRINTiPRINT" 

Keys" 
360 FOR a-1 TO 3000s a*-INKEY#i IF a»-"J" OR a*-"J" THEN 

380 
370 IF a»<>"k" AND a*<>"K" THEN NEXT aiGOTO 390 ELSE P 
OKE 34766, 47iP0KE 36124, 69i POKE 36134, 71i POKE 36131,31 
iPOKE 36142,301 RETURN 

380 POKE 34766, 76iP0KE 36124, 72i i POKE 36134, 73iP0KE 36 
131,74iP0KE 36142,731 RETURN 

390 INK 0,0: INK 1,0s INK 5,24s INK 8, 13: INK 9, 16s INK 11, 
7tINK 13,3tINK 14,8sINK 13,1 
400 ENV 1,3,3,1,1,0,20,13,-1,2 
410 ENV 2,3,3,2,5,-1,1,3,-2,3 
420 CALL 34288: GOTO 320 

430 DATA Danger Mouse, 300, Penf old ,400, The Bat out of h 
ell ,300, Shaggy the Yak, 200, Albert Aadvark,100 



Listing 2. 

10 MEMORY 32767s RESTORE i DIM t(67>:F0R *-0 TO 62iftEAD T<A) 
:MEXT A 

70 FOR a-0 TO 62iREAD a*: t 8: FOR b-0 TO 79«c-VAL <"fc"+MID* 
(a*,b»2+l ,2>) Jt«t+t:POKE 340e0+80*a+b,e:NEXT b 

30 IF tOtlil THEN PRINT-Error in Unas 100-150 or tin* " 

; liB*a»:H:INl; 

40 NEXT » 

30 PRIMT"Finished,rio et-rrn~*-:END 

100 DATA 12116,11042,11499,0403,10699,8315,7608,7730,7393 

,8128,5707,8003,7017,8963,9396,8113,9136,8540, IB051.7272, 

8036 , 9082 , 7433 , 8723 , 647 1 

110 DATA 7387,7274,8647,7804,8967,8333,10036,7606,6233,80 

20, 881,3, 11 218, 9806,8883, 9227, 10093, 6613, 937, 2999,1232/,! I 

636, 1081 1 , 10761 , 1 1740, 1 1692 

120 DATA 10463,9077,17347,15439,14468,12867,13847,13898,1 

3264,15198,11410,3904,0 

130 DATA CDB687CD1287CDfc/8VCDBV83CDli;8Ai:U8t8Ci:DCD8/CD3988 

CDDA8ECD7S873AD791FE00280F 3AD89I FE00C0CD6BB6FEFF20DA18D2C 

DB986rCB«20C8CD1287CD31.m;CDB98SCDC68bi;Dat«CCDCD87CO3988 

140 DATA CDDA8ECD73873AO79IFE00280F3AD891f E00C0CD6BS6FEFF 

2BDA18D2CD8986FF8020C8CD12a7CDA08BCDB985CD438BCDBEBCCDCD8 

7CD39B8CDDA8ECD73875AD/91F£002«8*-3ADU91FE00C0CD6Bb6FEFF 

130 DATA 20DA18D2CD8986FE0020COCD1287CDA08ACDB9B3CDEE8ACD 

QE8CCDCD87CD59a8CDDABECO73873AD7VlFE00280F3AD891FE00C0CD6 

B86FEFF20DA 1 8D2EDB986F E0B20C8CD9I- 8DC3D3843E 1 CF56F2600S4 

160 DATA lE040t04CDlDBC0*>4t;.«>»«2.J10FBF13CFEt:320E7CDB38D21 

00001 10000CD10BDC921E785t;SAnBI.H>:0280640l 1 40K 1 40BICDB687860 

2C3CD1287CDb7U90600C5CDlC8ACDDA8ECD61B6FEBa28r>7Cl 10EFCO 

170 DATA 1287CD3EBC0600C5CDC6BBCDDA8ECD6186Fr007839Cl 18EF 

CD 1 28 7CDAB8B06B0CSCD438BCDDABECD6 1 8&FE002820C I 1 0EFCD 1 287C 

DAB8AB600CSCDEE8ACDDA8ECD6186F E0O2807C1 10EFCI 1098C9C1C1 

tU0 DATA C93E20CDlEBB5t00C03CC93A4S920£>10E603FE03200?B60B 

2 1 E39 1 7EFEB0C02323232323 1 0F53EFFC92 1 D39 1 7F238623B6FE00C83 

AD691D6012732D6913A45923D3245923E04C997CD0EBC3E0CCD90BB 

190 DATA 2 10203224391 11FB86860E1ACD8E901 3 10F92 10306224391 

06091 10987 1ACDBE901310F93AD69147E6F01F1F IF lFC630CDBT907flr 

60FC630CDBtV03E0F06000E000D20FD0520F83D20F3C95072657061 

200 DATA 726320746F206469634F6E206C65766S6C203A459?3C:FFB9 

20023E0 1 3245923AD69 1 C60 1 2 732D69 1 2 1 E 1 9 1 0662360023 1 0FB2 1 D39 

1977723772377CDA786CD1A8F3A4S92C6104721D3913AD&911 IBF1C. 

210 DATA ED534391CD969U0F7r:OB3SD21469206203600?3]BFB7l0B 

00 1 1 0000CD 1 BBD3E3C32D 79 1 C93E2CCD 1 EBB78 1 07.F3r.nD 1 EBB28F92 1 

0001t0000CD10BD3E20CDlFbB280SrE0132D891?lDA917EFE06D023 

220 DATA 7EFeB6D02323237EFE06D0237eFFaArJ07E0132D891C921D0 

919777233600237732D89l3?D691324592CD9F8DC93E4CCDlEBBCailD 

99 1 2 1 4E92 1 3 1 AFE0638 1 B06BA7rFr0078e)373 1 BF8 1 80C 1 B 1 A774F23 

230 DATA 13060R70rDr.r.nni.'.?i:' J F971A13FE0638160A087FFF00:'H0:i 

23 1 0FO 1 80A0r4P7 1 1 A7 _ .7747f:DS3881 32146921 31 AFE0638 1 306087EK 

r002605??; 1 BrO 1 RB9 1 B 1 A7723 1 34F06A6701 32 15692 1 AFE06DB060B 

740 DATA 7FFE0O28042318FBC90E047123131A7747CD33B8C9CD6791 

C97 1 4A970A 1 07EC52323FE0028094F784 A23ESCD809 1 E 1 C 1 1 0EC2 1 469 

71 IFHB«K:n9788214E92110400CD97B87lt./>9:»l 10001CD9788215E92 
250 DATA 1 100FFCD978BC90604C5D3E37EFE002B5C4F23467B805F7A 
9 1 57FE0 1 200B0E0 1 43CD0B" 1 1 I 0000 182CFE4E200B0E4E43CD8B9 1110 



BB0181D78FE06300BB6034ACDB091 1 10000180DFFA83RB906AC4ACD 
260 DATA 8091 I I0000732B727BB2281 14A43CD459JFFR02005LICD05 
89E5CD5500E 1 232 3 D 1 C 1 1 093C9C3E 31E08DD21E1913A4 397F603FF. 03 ? 
052DD7F04FFa0?03B79DD9600Ffe09303378DD9601FE10302BE 13600 
270 DATA 2336002Bfc3CDB09IDD36040421031A22439121D0913ADA91 
CD969 1 3AD69 1 57CDB489CDE 185E 1 C 1C9DD23DD23DD23DD23DD23 1 D20B 
1 E 1 D 1 C9 1 E 1 0OD7E04FE80203379DD9600FE05302B 78DD960 1 FF.0B3B 
280 DATA 23EIES97772377DD4E00DD4601DD3604043E43B93004DD36 
BB453L9AB83003DD770 1 1 898DD23DD23DD23DD23DD23 1 D20B9E 1 C 1 C92 
1 D391 7E2BB6FE0B281 D2B7E9227773008237ED60 1 277738r02 1 0E 1 6 
290 DATA 2243919721D391CD9691C92B7EFE00COBA30DC3AB018E621 
E19l0608CSCDr4O9C110F9C97e3D87a787C60A772378O787B7C6OA772 
33A6A923C326f.92SFFfe8377237BE61Cirir77233<JJ073C921E19106 
3B0 DATA 0OC5r5CD308AE12323232323C110r2C94E2346233e235623 
7ECD0COC7BFE002001BSFE0120B10CFFB770ai04FEB3200I0DlS78FE0 
4CC7A8AFC9CCC7A8A79FE02CC838AFC43CCO38A7AFE00CC8D8A2B72 
310 DATA 2D732B702B71CD70OCC9r53E02933FF1160AC9F53E03933C 
5T r 1 1 60AC9E5D5CD0D8D7 DD1 E 1 57C 6033T 7 AE60FC60257C986 1 02 1 1 1 V 
1 C5CDAD8AC 1 1 0F9C9783DE603O7O787C61 077783DE6FCB787C6 1 423 
320 DATA 77237B3DC6rcrC007BB4B6FF0EFFFE04200406FF0t.B^t08 
200401,0 1 0EFFFE0C2004060 1 0E0 1 7 1 237023368823C906 1 02 1 E 1 9 1 C3E 
3CD02BBE12323232323C110r2C94E2346233E2356237ECD0E8C79U3 
330 DATA 4FFE022804FE49200397935F788247FE042B04FEA4Z00397 
9257287228732D702B7 1 2 1 7C973A4592FE0420032 1 A497CD9090CV060 
821E191E5C5CD578BClE1232323232310F2C94E2346233fc2336237E 
340 DATA CDBCBCE5793DFE01200BCD708C21FC96CD61903E464F7882 
rE0470aO7tFC96CD61903E9AFE9C200821FC96CD*lV03E0447CD708CE 
1 36B07B772B732B70287 I C921 E 1 9 1 0608C5788787877723C6 1 07723 
35fl DATA 3600233A66923C326692£6023O7723368023C110kBCV21El 
V 1 O*>0BC3r. DD88 BC123232323231 0F4C94E 2346235E 2336237EC D0E8C7 
9834FFE022804FE4620043FB09S5F?88247FE042B04l-tVC2B043E00 
360 DATA 9257CD708C28722B7S2B702B71C9FE80C8FE00280E3D773C 
2B2B2B2BE5CD748EE 1C 1CV2B2B2B2BC1C9D52A6692292929292929ED3 
BM>92 1911 2900 1 9D 1 CV2 1 E 1 91 060BE3C3EB2A66922C226692E8788 / 
570 DATA B78777B72377237BE6023D77237BE601173D77233680C1E1 
2323232323 1 0D4C9E5D3F33A4392FE04 380 1 3D 1 E003DA7 IFCB 1 B372 1 7 
CV2 1 9CD6 1 90F 1 D 1 E I C9CD3E6DCD 1 88D2 1 DV<? 1 4E23463E06B830 1 779 
380 DATA B3FE063811FE4A300D4F0603CO43V1FEB020032B7123234E 
23463E06BV3016788282FE0E380FFEA4300B470E4ECD4591FEB020017 
0234E23463E0688301779B3FE063811FE4A300D06AC4FCD4S91FE88 
390 DATA 200J2B7123234E234679FE063816/88282FE0E388FFEA430 
0B0E0 1 4 7CD459 1 FE80200 1 70CDB38DC9 1 1 00003E4BCD 1 E BB2803 1 5 1 80 
B5E49CD1E8B2801143E4BCD1EBB2802ICC93E4ACD1EBBCB1DC9ED4B 
400 DATA D99178FE06300AFE002DBU3D32DA9118050604CDB68EED4B 
DB9179FE06300AFE0O288B3D32DB9118050E4CCD87BEED4BDD9178FE0 
6300AFE00280B3D32DE91180506AOCDB68EED4BDF9179FE06300AFE 
410 DATA 00280B3D32OFV1 1 8050E02CD878EC981 08002 1 AB8D1 1 099 1 
EDB0C9280C4C3028A8BA-J0ED4BD99 1 78FEB6300BFE0028240604CD748 
E 1 8 1 D0604CDB68E 7BFE082U I 3C DB68E79D604 4F0&04ED43D99 1 7806 
420 DATA 04CD748EED4BDB9179FE06300BFE0028220E46CD748E181B 
CDe7OC7BFE002813CD878E7OD60847OE04ED43DB9l790f46CD748EED4 
BDD9 1 78F E06 300BFE0O2822069CCD74 8E 1 8 1 BCDB68E 7Br E0028 1 3CD 
4.^0 DA1A B68E79D6044F0604ED43DD9178069CCO748EFD4BDF7179rF 
06J00BH.002O240E02CD748E1B1D0E02CD878E7BFE002813CD878E78D 

(listing 2 continued on next page) 
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(listing 2 continued from previous page) 

608478e04ED43DF91790E02CD74BFC95F3E04V3A71FlE00C&lB572i 
440 DATA 7n9r>t9nD6190C9r.37VB75H60062;SEG7906FC:DlD6ClEB0C:D 
A6HH-F SC7 /.* XDA6BEEE3C77ClC97EFE0eCeFECeC8FEB0CBFC40CUlE0 
lC9C.:;79fi7:>(-l<,0062r.EC790AFCDlDIiClEa00604CDA<S,BEEE2B772424 
■150 DATA 24242424242410F0ClC9CD0Df»D7CH.01C07DFLrCDQl 12C01 
A7ED52CD 1 0BDCD01 BF2 1F8BECDAA6CXV0 1 1 0021- 00O006 .J2003AD791 3 
D32D791SF 16002 I SACK 191 10043O0606:.6001 9 1 UnjC?jE80CD0EDC3C 
460 DATA 06a6U0CDlAVa3E0A0602CDtA9B3C0?0604CDlA903C040606 
CDlA90iC.0ACDVeiiB2100162J4;.9ia60D2lOB907CCDB£:9023l0F9C?E0eC 
O91flf<6^10A172?4-;9121 1 5900603 7ECDI<b902r-10F 92 1031 6224391 21 

4/0 DATA D09l.-t00CD7691210E1622439121D39l3C00CD969l210C17 
224 . >l :j,Dl,<, 1L« 01F II- lFIFC630CDBEV03AD6 < ?lE6erC63BCD£C903E8 
2CDDEBB2 100001 14C00CDEABB2 100001 13802CDF6BB210E001 13002 
480 DATA CDF6BB218C001 1 4C0UCDr6DB21B0B01 1 4C00CDT6BB068CCS 
3EB3CDDEBB1 1 S0006268EOCDEAB&E 1 1 1SC00E5CDF6BB3E0CCDDEBBE1 1 
1 2E02CDF6BBC 1 7B3D3D4 720D62 1 0000CD 1 0BDC 93363282020202028 
490 DATA 2020Z84E654C6576656CCDDEBB7S874F78C6306F 16005962 
D5C5C DE ABBC 1 D 1 260 1 3E8E906FESC3CDF6B BC 1 E 1 1 6023E 7E9 1 SFDSC5C 
DF68BC1O1260078C6306FE5C5COF6BBC1E15439CDF6BB3E01CDDEBB 
500 DATA C9F5C5D5E5e579B71600623F3EC7906FCDlDBCD10610C3C3 
06081 AFE002B01//1 3231 0F6E1CD26BCC1 10EBE1D1C1F1C9F5C5D3E^E 
57987 1 600623T 3EC7906FCD 1 DBCD 1 8608BE05E5 1 AFE002801 7723 1 3 
310 DATA 0D28F3ElCD26BClBECElDlClFlC9E5D5C5F5FE383a3FFE3A 
305BD630 17171 7FS2A439 1 7D8 7878 75F 1 6003E 1 894878787 C6076F 260 
0CD1DBCF1C6CC16975F3001 1 401.07 1 AD50F0" 1E80A7 t 7CB131 7CB13 
320 DATA 3797CB4B28023E08CB437807C60477237A0D20E311FD0719 
D1I31BD721439134F1C1D1E1C92A43913E1FCD5A8B2C7DCD5ABB247CC 
D5ABBF 1 CD5ABB 2 1 4 39 1 34C 1 D 1 E 1 C9 1 4 1 6E3DSC 53EC7986F 260054 7 9 
530 DATA B75FCD1DBC7EFE00280BFF0328043F80180197C1D1E1C9DS 
C53EC7986F26803479873FCD 1 DBC79EEFFA6F68877C I D t C9D3C3E53EC 
7906F26005479875FCDlDBC9777ElCiDlC9E5D5C5F5E5862777300E 
540 DATA 233E018627773006233E01862777E1232306037E4FE6F01F 
lFlFlFC638CDBE9079E60FC630CDBE902BS0EaFlClDlESC9000a00050 
1 00053C00280C 4C5B28A80A503B4B020F804545038A8O2F 45020 1 80 
530 DATA 2 A2402 1 030302 A3 I 160 10 26030 380OE 10000480 13000 102 
B0 00000 00000000000000000000000000000000000000000000000000 
00000 0000000000090000 8 000088000000000000000000000000000 
560 DATA 008888888803000000000800088808088880880880880000 
030000000300000000000000000034228000000000000000088888888 
080000000n0000000C8C8C0C0C0C000C0C09 1 333362C8C8C89166CC 
570 DATA CCW62CBC066CCCCCCCC99C8C0660C4C8C0C99C0C866BC44 
884C99C0C066CC4 4 BOCC99C0C066CCCCCCCC99C0C09 1 666C9C9962C0C 
0C09 1 9C6C6 2C0C0C8C066CCCC99C0C8CB9 1 CC9966CC62C8C09 1 CC62 
300 DATA 91CC62C0C06699C0C06699C0C03333C0C03333C0C0C0C0C8 
C0C0CBC00040CBC0C0C08000C0C090303060C0C0C090303F3F3060C0C 
090CC9D6ECC60C0C030CC9O6ECC30C0C035D8B57AE43AC0C835D8A4 
590 DATA 58E43AC0C8333F4O8E3F3AC0C8333F4D8E3F3AC0C033D8A4 
5BC4 3 ACBC0 35D0B57 AE 4 3ACeC838CC9O6ECC38CeC090CC9 D6E CC60C0C 



0V0303F3F3060C0C0C0903030fc0C0C0004BC0C0C0C0R0e0C0C0C0C0 
600 DATA C0C08B00303038303B60U080C0C0D4C0C0C08800C0C084C0 
C0&00000C80C0C48C0C0C0C0O4C04OOE4a<7494C0Q4C04DCrQE4Q6Or.»4 
6C040CFCFOE68C04CO4Crcrcrcr0CC04O4DCrcrCF0C68C084CFCFCT 
610 DATA 0CCO6OC0O4CFCrGCC09494C0C00C0C48C0C8C0C04281OtC0 
C0O00000O 1 0303034 2O0000eC0C0C0C0C0800000C0C0C0C0C0C0C0C0C 
8C0F0C0C0r0C0C0C0D03CE0D03CE0C0C0D03CE0D03CE0CBC0I«43CC0 
620 DATA D03C78C0C0B43D7AB53E7eC8C0Ii43rOC4C3F7OC0C0B43F4C 
OC3F78C0C0B43F4C8C3F78C0C0B43FOC4C3r7RC0C0B43D7A833E7SC0C 
0B43CE0D03C78C0C0O03CE0D03CE0C0C0D03CEBD03CE0C0C0C0F0C0 
630 DATA C0F0C0C0C0C8C0C0C0rBC0C8CBC8C0CBCBC0C0C0C03Z6894 
3C943CC0C0796B94 1 694 1 6C8C0296B94 1 694 1 6C0CQ2968941 6943CC0C 
0296B94 1 6C0CBC0C0296894 1 694 3CC8C0293C3C 1 694 1 6C0C0290303 
640 DATA 169416t:0r.0293n3C169416C0CB296894169416CBCa296894 
! 694 16C0C0Z96894 1 694 I 6C0C0296894 1694 1 6C0C03U68943CV4 31X0L 
0C0C0C0C0C0Cec00800r:0C0C0CO00B000CB3F3F3FCBC00000956AC0 
630 DATA 936AC0O0C0C042C08ICeC0C0DlD9E7F3DBE6E2C8F3D9E7F3 
DBL61 3C0CCF3E7F3DW 3CCC0F3F3F2F0FlF3F3r.8F3F3F3FBF3F3F3C0F 
3F3F3F3T3F3F3C0F3F3F3F3F3F3F3C8F3F3F3F3F3F3F3C0CCF3F3F3 
668 DATA F3F3CCCBF3D9F3F3F3E6F3C8DlD9F3F3F3E6E2CBCBr0C0C0 
r0C0C0CBCaCBC0CBC0C0C0C0C8C8C0CBC0CBC0C0CBC0C0CBCBC0C0C0C 
0CB909090C0CBC0C090C0906B6BC0C0C0C03BC0D090C0nBC090C0F4 
c-70 DATA B0609BC0C09090DBD390C0C0C0C:0DMF0F«KBC0C0j:06aCn64 

E.ac06ar.0C0C0rBC06090c:0C0C09BC090C0cac0CBC0r090C090C0C0c:0C 

BC0CBCBC8CBC0CBC0C8C0C0C0C0C0C0C0C0C0C8C0CBCBC8C8C0C8C0 
680 DATA C0C0CBC0C0C0Ce6B9BC0C0C0CB9860689eC890CBCeC0CBC0 
6BB 1 60CBC0R 1 90D070C:060C0C:060r0D0nR98C0C0C09090A 1 46F0B8CBC 
0C0F852a96460r.BrB609089525?C0C:0C8986e7046CBC:BCaca60DBC8 
690 DATA 6BE46BC0C08l90CBB042C0C0C0C060C090C86BCeC090C060 
6eC09BC0EBC0C0CB6090C0C0C0C0CBC0CBC0CeC0C0CecaC0C0CBC0CBC 

0C89ecec0C060C0C0cec0C86ec0C0C8C0C0C868C090C0cece90cece 

700 DATA C0C8CBC:0C0C860C4C060C0C0C0C0C06842E090C0C0Ce68C4 
Ea42C0C0€060D0C06BB0CBC0C090C0C846CB90C0CecaC0D0D0C0C0C0C 

a609ac060C0C0cac0cac3c:0C0ca6at:ac0C0C0C0C0C0CBC0cat:06B9B 

718 DATA C060C0CBCBC0C0C0C0C0C0CBC0C0C0C0C0C0C0C0CBC0C0C0 
C0C8C0C0C0C0C0C0E0C;0CBC0C0CBC0C0C0C8t:BC0C8C0C0C0C8C0C8CBC 
0C0C0C0C0C0C0C0C0C0C0C8C0C0C0C0C0C0C0C0C0C8C8C0C0C0CBC0 
720 DATA C8C0CBC0CBC0C8C0C0C0CBC0C0CBC8CBC0C0CBC0C0C0C0C0 

ceCBC8C8CBcacBC8cecBC0CBC8C8C0CBCBcacecBcecec0cec0C0C0C8C 

8C0C0C0C0C0C0CBC0C0C BCBC0C88ECC4 DCBCB5OF0A4C0CBD8CFC 4 C0 
730 DATA C0D8CFE4C8C0S8FeA4C0C08ECC4DC8C0C8C8C8C8C8C0C0C0 
C0C0B 4 3C78C0C06 D9 A34C0C06D9A34C8CB38659EC0CO38659EC0CBB4 3 
C78C0C0C0C0C0C07eQ4B4848484 7800 1 030 101010 1 07C0078840478 
740 DATA 8084FC8078840438B4O478001R2848B888TC0800FC848BF8 
04 84780B 78O480F884e478e0FCO404eai02a280B7OQ4O47OO484 7Q807 

750 DATA 800000000000000800888000000000000008000000000000 

O000000O 000 M0MMMMI 
NMHHM 0000080000001 



LTR-1 LETTER 
QUALITY PRINTER 



A compact (12"x2V/'x 8"). letter quality printer from Ibico with a host 
of outstanding features at the unbelievable price of £175.00 inc. VAT. 

Plugs straight into most computers, with optional interface available * 
for Commodore 64 and Sinclair Spectrum. Compatible with BBC A or A * 
B and any computer with parallel interface. / v\\ 



• Prints 12 characters per second 
Elite type (12 characters per inch) 

• Bi-directional printing • Logic 
seeking • Plain paper uses your 
letterheading • Up to A4 size paper 

• Instant change ink roller 

• 96 characters, full UK ASCII code 

• 80 columns • Separate power 
switch • On/off pilot lamp 



IBICO LIMITED, 181 SPRING GROVE ROAD, 

ISLEWORTH, MIDDLESEX 

TEL: 01-568 2379 Tetex: 934364 



FULL 12 MONTHS 
PARTS & LABOUR ' 
GUARANTEE. FULL 
21-DAY MONEY BACK 
GUARANTEE FOR MAIL ORDER 
CUSTOMERS. CALLERS WELCOME 



To: Ibico ltd, 181 Spring Grove Road, Weworth, MMexx. 
Please send Ioko LTR-1 literature and details of Printer cables 
and interfaces. Please supply: 



Ibico LTR-1 tetter quality printer 

.... Printer cable for BBC A or B 
.... Interface for Commodore 64 
.... interface for Sinclair Spectrum 

I enclose a cheque/P.O. for £ 

(Plus £4.50 for postage and packing) 
Please debit my AccestBarclaycard Card: 
NO. I I I I I II I I I I I I I I I I 
or telephone your credit card order 

AIL PRICES INCLUDE VAT 




£175.00 

£9.95 
£25.95 
£39.95 



Expuy 
date 



Name: . 
Address 



Post Code 



Tel. No. 



76 YOUR COMPUTER. APRIL 1985 



THOUGHTS & CROSSES 

37 MARKET STREET, HECKMONDWIKE, WEST YORKS 

Telephone 0924-402337 
Access Visa order 0924-409753 



ALL PRICES INCLUDE VAT AND DELIVERY 
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Range of programs available for MTX, BBC, Electron and Amstrad 

Please order stating (1) Programs required; (21 Computer; (3) Amount enclosed; (41 Name & Address. 
All prices include, packing & VAT. Overseas orders welcome. 
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Listing 1. 

10 REM HEXLOADER - ENTER THE 

20 REM STRING OF HEX DIGITS FIRST 

30 REM AMD THEN THE CHECKSUM 

♦O PRINT "ENTER START ADDRESS "ii INPUT START 

30 PRINT "ENTER FINISH ADDRESS - * t INPUT FINISH 

60 FOR N - START TO FINISH STEP 8 

M> PRINT N;": "i 

70 TT-Oi INPUT A«:2*0 



80 FOR 6-1 TO LEN<A*> STEP 2 

90 P-VAL(*W-r+NlD»(A*,B,2>> 

lOO TT-TT+PtPOKE <N*Z> ,P 

HO Z-Z+ltNEXT 

r20 PRINT " - "» 

130 INPUT T» 

ISO IF VAL<T*)OTT THEN PRINT "ERROR - ENTER LINE AGAI 

N-18OTO 70 

160 NEXT 



StMX IS NOT a game — it's a real story about 
power, slavery . . . and chips! On the planet 
earth, light years away, a worldwide soft war 
is going on. You, as the last surviving Dragon 
computer, have to defend the name of your 
murdered manufacturer against the powerful 
Softwar Industry. You do this by surrounding 
parts of the softwar market, thus obliging 
them to work for you. 

The Softwar Industry tries to stop you of 
course, by electrocuting your circuits, while 
the involved firms, struggling to avoid 
colonisation, chase your trail with their evil 
droids: the Comm, Sing, Orie and Coma 
computers. These will kill you as soon as they 
find you. Going backwards while you're 



surrounding a parr causes your death too. 

If you can annexe more than 75 percent of 
the soft war market, then you will receive a 
bonus chip and move to another country of 
W-Eurepo, where you will encounter more 
and stronger competitors. 

At 10,000 points, you will receive an extra 
fuse to survive an electrocution. You can 
battle with cither the keyboard or a joystick as 
help. Keyboard control uses the four arrow 
keys and the spacebar. This last key is used to 
start drawing a line while surrounding a part 
— the fire button in the case of joystick 
owners. 

A high-score table, and display of score, 
level, percentage of surface annexed and lives 



arc provided. 

You can alter the maximum number of lives 
with POKE 7348.X 

Normally, X*3 but any number between I 
and 15 will do. 

To enter the program, type in listing 2, 
using the hex loader. Type PClcar8 before 
running the hexloader. Save the whole 
program when finished as 

CSAVEM"SPIX",4608,13072.5941 

You can type it in in parts too, saving each 
part as described, but replacing 13072 with 
the address you reached. Make sure you have 
a copy of the program before executing it. To 
play the game, use 

CLOADM-'SPIX'iEXEC 



Listing 2, 



460U 
461*. 
4614 
4632 
4640 
4646 

4664 
4672 
4680 
4688 
4676 
1 /HI 

4712 
4720 
4728 
4736 
4744 
4752 
4760 
476U 
4//6 
47B4 
4772 
■-.Hir.' 
4808 
4016 
4824 
4832 
4840 
•uitii 
4056 
4G64 
4B72 
4800 
4088 
4896 
4904 
4912 
4920 
4920 
4936 

494 4 
4932 
4960 
4968 
4976 
4984 
4V9? 



: »iBi4S4eii5u(deDaMv5 

t 00 1 5008000 1 50404 

I 00=4541509000100 

1 OOO000U0000000O1 

■ 1 •! .1 •". .• .1 11 .HlHiliWll 

: win 000000 \ j M i 1 

: 00484 00404000300 

: cwei«0(M«i'!SW«flafl i 

I 0103440000000000 

: 001 10000001 10040 

: 0034300400000100 

l 0000000000000001 

: 010044040000BCWVI 

: 0011000000110100 

: 0004400404000100 

DDihwnNilNMWU 1 

: B 1 85454008000008 

: 0013000000130404 

: 0034540400000100 

: 0000000000000001 

: 130413131 1131313 

: I3i:*atai3uifl«00»00« 

1 80B0OS00000B000T 

: O0O0rC3T30TCrCFC 

: 1114010111101001 

I 0A0000A0eF00OOOC 

: CBA8503050C0CCC0 

: 1104130315151501 

: 131302002BC000CC 

: .'mw>M/ttH \««WM«,;.o 

■ 0AOO3O3C30F0rerc 

I 1104100101011101 

■ 1 101 ■MKMMMI 

I 80A00080C0000e0C 

I 2028303O30C0CC0C 

: 1304151301151501 

i 131: 



3BOQ : 
3016 : 
5074 t 
5032 t 
^040 : 
3048 : 
5036 : 
3064 I 
3072 t 
5080 : 
3088 : 
5096 i 
5104 : 
3112 I 

sitb i 
3178 : 
3136 I 
5144 t 
3132 : 

:.it'j : 

3168 : 

5176 : 

5104 i 

S193 s 



20025530501-LLu-L 

OAAA800AAA0O28ZA 
002A0C3083CC0C02 

MsaasMiss ^00302 

0202000000000000 
2333602333A09623 
B896300FFC8COC2A 
A007C02AC02B0380 
ft 200000000000000 
9333682333389625 
62363003FO0C03C8 

0102000200800000 

95AA8095A9S8782S 
59S60802FEBC0002 



8080000000000000 
9600009609380009 
33388208 8000000? 
20300AA23C00003C 
220C8B38FCFCFCBO 
v3*ifiei«v6233BU20'.: 

S56000A08C 7 00028 
2030002202000000 
2ZB30OTBCCCCC0B0 
933S8W95V3ABAAB0 
9380000 ?B-.0O0Hrw» 
BO0C 008080200000 
88CCB0 S0F Cf- CPC00 
75n56B9S5A0rr,53fl 
9360800203080200 
835020802080008ft 

0AA56235A00235O8 
233UU20U0C 50Q0UU 



3200 : U0C00f«022000002d 

139 3208 : 3OC00830H>Cf C00 

30 5216 I 0099623300025300 

190 3224 I 953600A0F0000fle2 

13 5240 I OF 00000000000000 

30 3248 1 2AA36233OO09SS62 

141 3236 j 3336FF3FCC8CFCB3 

1 3264 : FCC0CFF3FCFF3FCF 

74 5272 : F3F0COC5» 1BCBCB 
98 3280 : 933362336009536? 
169 S288 1 S6S6C03OCr3CC003 
1 3296 : BCC0CC030CC3500C 

75 3304 1 330r-35»30C30330« 

33 3312 : 9S538736080233Q? 

77 S320 : SOTfcCFSFCCCChOB/. 

1 3328 : OCCOCFCSFbFCTFBF 

139 5336 1 F3OC0C03Orr00C0O 

50 3344 1 2AAA08A80000AA02 

173 3332 : A02AC338CC0CC003 

1 3360 1 0C330CO30CC3300C 

42 3376 ] 0000000000000000 ■ 

3 3384 ; 0000FF30CC0CFr:03 

1119 3392 1 FC0CBFF3BCC33FCC 

89 5400 : Ti-s»r«!'.l»F 08C8O 

232 3408 1 00007C23347C2537 

197 5416 1 8008151013034007 

1084 3424 : 400340815001080! 

1 1 1 5432 : 50547454WW!TOI4>em 

472 5440 I MMNMiF 797374 

158 3448 : 6V636U806f- 72M6S 

098 3436 J 6379626F61 726480 
38 3464 I 7B687C6A7D000075 
S3 3472 I 7069788068696768 
670 5400 i O073636T7263O074 
624 3488 i 61626C6SeeO0656C 
111 3496 : 74637280796F7372 
421 3304 s O0696E69 74696 16C 
804 3312 : 7300000101015030 
101/ 3328 : 3030305030010101 
370 3320 » 303030303B303O01 
431 5536 : 0101503030303050 
449 5344 r 30010 101 307.03030 
164 3SS2 : 3030300101013070 
687 3360 : 305O5050500201BB 
659 3568 : 0202800204000304 
673 5576 : 000404000201010'.' 
162 5584 • 0307020404030404 
727 3392 : 0404047B637D8O/4 
GBZ 3600 : 61-60806669657273 

099 3608 : 8062636C6769756D 
42 5616 J 0000000000000071: 
930 34,24 s 32327C1A337L1980 
501 3632 i 7E20O77E20727F1F 
768 5648 i r437434C434F4D43 
314 3640 : 20344F 204C433643 
406 3636 : 4C807e203A&8?74F 
489 5664 j 3234333631354336 
372 3672 : 3C43363133464556 
830 36B0 : 3C43363 1 3547464 1 

' 726 3688 : 4F3345363C4 53632 

553 36V6 s 435651 5322000000 

- 244 3704 : 0000000000000008 

877 S712 : ee800O0O0O000U0O 

i 99B 3720 I 0B00/fc2fc6B7F7S79 

47* S778 : 7F?fl807F30tBt»r?n 

' 428 3736 j rr0C20333 13 13033 

■ 1136 3/44 i 2920-FBC2853313I 
' 677 3732 s 383429797C337C37 
i 260 3760 : 0000O052007E2DBD 

■ 63/ 3/68 t 001000/401 DD00/4 
> 468 3/76 : 0010040010007740 

■ 733 3784 : 1 D0O04000 1 OO0748 
' 205 3792 : 1DD0074B0I0B0U4U 



■ 396 


•. :,v 


- 1044 


3800 


- 533 


3016 


- 63/ 


S824 


» ITfl 


3832 


- 15 


3840 


- 7 IB 


3848 


■ 960 


5836 


- 1671 


3864 


■ 130V 


5877 


» 737 


3O80 


- 0/4 


3888 


- 6/8 


5B96 


* 220 


5904 


- 667 


3912 


* 11S9 


3920 


- t 176 


3928 


- 537 


5936 


- 332 


5944 


- B56 


3952 


- 343 


3V60 


- 147 


5968 


- 


3976 


- 774 


5904 


- 996 


3992 


- 373 


6000 


» 463 


6008 


* 147 


6016 


- 424 


6024 


- 364 


6032 


- 569 


6O40 


- 8V9 


6048 


- 870 


6056 


- 700 


6064 


- 881 


tie n 


• 912 


6080 


- 61S 


6088 


■ 927 


6096 


» 874 


6104 


• 214 


6112 


- 243 


6120 


- 337 


6128 


- 290 


6156 


■ 243 


6144 


• 243 


6157 


« 243 


6160 


- 17 


6168 


- 14 


6176 


' 26 


6104 


- 605 


6192 


= 885 


6200 


- R69 


6708 


- 126 


6216 


- 384 


6724 


■ B07 


6232 


- 768 


6240 


■ 32/ 


6248 


= 621 


6236 


- 326 


6264 


■ 340 


62/* 


- 523 


6280 


- 346 


6288 


- 28V 


67V6 


- 


6304 


- O 


6512 


- 363 


6320 


- 746 


6328 


- 682 


6336 


- 669 


6344 


- 371 


6352 


» 442 


6560 


= 4/0 


6368 


- 232 


6376 


- 103 


6384 


- 37 S 


6JV2 



01U0M77401D00O40 • 
0OBB224r33343343 - 
4445343444434F32 - 
474F3"<44434F3734 « 
3741303834344343 " 
4 1 34 324230383434 > 
434723424F333432 ■ 
435B3 1303B54344F ' 
32454F3S43442343 « 
44434F32424F3344 « 
434F32343241303O ■ 
S43443434134324Z = 
50585434434F3343 ■ 
4F32425431412200 ■ 
BM012&7FFC3B7FF • 
C2B7FFC0B7FFn9B7 . 
FFC7B6Fr2284C78A > 
C8B7M-22398DI718 • 
UL06O0CC000BED81 ■ 
8C120025F9201COE ' 
128218eC06414PEE ' 
84EFA4EE02EF2230 ■ 
OO203IA8204C810F . 
23ED398E060086S5 i 
C620A7B90BF0ft780 I 
SA26F7OE062OO640 i 
C681A784E7e81F30 i 
88208C11F023F32O I 
128C6B88 108t 0600 ' 
ECAltOBl 1 080 1200 ' 
23»- 6 5 V8 M-. UBfr 6B0B 
1 UUt 1 5 40CLO001Mit 
A14CCFO1810525T7 i 
4r 3 1 AO 1 63000 1 65C 
C10t23t88t/O4DIO ' 
BF I 7ftAfX00«0FFA 1 
4CFrOlB10325F74r 
51A8IA3B881A3CC1 
0F23EE>8£6e4FIB8F 
1 49C3FEE22liF02EC 
ft4tt- 8450882051 AH 
2054X 1 0323t»bl> 1 / 
478601 D77S307r75 
31B77543O604D/75 
427c/r>4:M;c:000«7F 
736086 1 0B7 756 1 7C 
75420D1BCBBD1087 
H6754 78 1 6C 75f 0B6 
7543C62O3OC30618 
1F028L6C410D1/4I 
B67343BB03B77343 
O13B225AU60B8/73 
307A75428D 1 BCDBD 
iefl/B6/S42fll0422 
F0D67S43C62O3OC3 
; 060 1 1 F 02OC6C4 1 BO 
I74IB673438B03B7 
; 7 54 30 13022888601 
: B775307FIU1/BD13 
: F7BD13FD7EI3FA7C 
: 7360B6756B810A75 
i 0F7F75607C/361B6 
: 7361801039800139 

i 34 i enroi 9030 1F26 
: i L;53l0J9t;63^^/^^ 
! 237FFF20B77346C6 
i 0673FF20B673464A 
: 26FDSA2AP 4863 /67 
! FF2339CC7530A6C8 
: 123FQ 10423058004 
: 3C20F /t /C8 1 /A/C8 
: l8A6i;816J44>'6FCO 
: 16A6C013C62030C3 
: O600E3C81 6 110233 
i .l.'n'i HlMHAFffilP 



603 


6400 


SS4 


64 OB 


539 


6416 


544 


6474 


323 


6432 


337 


6440 


305 


6448 


307 


6436 


490 


6464 


338 


6472 


331 


6«B0 


33/ 


6488 


338 


6496 


427 


6504 


1408 


6312 


1646 


6570 


1394 


6528 


957 


6336 


718 


6344 


646 


6552 


742 


6360 


1096 


6S60 


637 


63/6 


698 


6r.84 


1064 


6592 


753 


6600 


944 


6608 


861 


6616 


336 


6624 


937 


6637 


977 


6640 


685 


66-11! 


1025 


6656 


616 


6664 


826 


66/2 


949 


6680 


939 


6608 


738 


6696 


773 


6704 


1022 


6712 


V68 


6/20 


80H 


6720 


790 


6736 


LT34 


6/44 


703 


6757 


S84 


6760 


94/ 


6/68 


1B61 


6776 


703 


6784 


658 


6/V2 


87/ 


6800 


746 


6008 


938 


6816 


691 


6024 


1092 


6832 


S44 


6840 


794 


6848 


370 


MM 


731 


6864 


1231 


6877 


704 


6O80 


8/3 


6888 


627 


6896 


4 72 


6904 


1 141 


6912 


1017 


6920 


031 


6920 


1B33 


6936 


1004 


6944 


420 


6952 


11V7 


6960 


841 


6V6H 


093 


6976 


341 


6984 


889 


6997 



A6C0 188 103273 101 - 739 
01274 1B10227338L ■ 468 
12B23420BD174F33 » 673 
60A6C427375F81 0A - 706 
22B4313F28023I24 - 269 
A6A962H0A7A431A8 ■ 1109 
7B5Cnil023l'22BlC - 672 
8tl286BD174E3540 - 749 
20128E12AFHD1/4E - 6/4 
334B7008QC 1 2AABD = 676 
I74E3540/E232O27 - 463 
810A2^0551A8CO20 - 619 
043IO90IF0FCA962 - 930 
B0tDA4ECA962A0£D ■ 1429 
Ae20ECA962ft2EDA8 - 1270 
22ECA96282ED2239 » 993 
bOt9i:88D0516B04D - 657 
OFB401869CC693e7 » 1B13 
89B1CBC789B1E0A7 ■ 1090 
808C041F25F18693 ■ B64 
C69AF7BIA7S4308n - 1B67 
2O8CO6B025T4O69C i /3l 
8/O4004Ab/O41186 - 615 
VhK/OT.f-Mfc/WidftH* - IHOI 
97P7OSDrB705rF39 - 1062 
8LO400O680ft7D0QC ■ 843 
06OB23F9398fcB423 « 332 
BF008B8CIS5CBD9O . 917 
E38CB3A38FB80U0C - 1BB8 
13426O90E58E03E6 ■ IB26 
BFe0G8OCl5DAPD9B = 104] 
L3U651t/04654LB ' ■ 93/ 
O4A54CB704r?.4r.B7 ■ 916 
03234CB70S633roC - 640 
046V10Btl3BBtLA4 » 829 
FF84A677A7B7FF73 • 1013 
EFBArf7SCF0CCC27 " 1037 
tlBt 5B88403 12A3C - 684 
C1032SE2398DBBF3 =1123 
261C7C756C7C756F - 769 
86/36t810426«3/(- = /10 
736LB6756FB 10626 - BIB 
C47r736T20DT7r7S - 1802 
41 814B2605/C/34F - 644 
86/8(tD18AC7FIC9A = 947 
8E8600 1 OOE00O01O - 322 
ftf-818C!20023F88E » 889 
0601CC5553ei>890B - 766 
EBFD898170F 08901 - 1086 
80bl>aVO8B0tiO818t: ■ 114/ 
061t23E9A/84A789 = 909 
B120A7890180A7O9 - 770 
0BU0A/890bl.O8601 - 813 
C6IWJI.0/AOA/U4L7 - 1055 
1508 870BC1 18875 - S39 
I 4U6118E0/A0A788 ■ 1007 
1F3088208C 118825 = 569 
F386018C116BA784 - 934 
A/8820A/8840A788 ■ 1083 
3FA78860A7887FA7 - 1091 
□90B8OOC0600A784 — 712 
lt ; 8Vt08O5»-A/8820 - 939 
EDO900OFrDB9B0FF - 1226 
CDO901irA7O90140 - 773 
tO8901bF6D890l7F = 972 
B63tB7079FB7ll9F - 923 
0615071101070781 - 003 
8LO64BIO8EI200A6 ■ 554 
A0A7B08C06F075F7 - 1 109 
BDlBCB7r7564Q65A - 1019 
B//3638602B//363 ■ 936 
H6UI-11//36259O602 - 740 
0775380773320601 • 833 
B/7351B77533BD1C - 917 
: 7FC60FF7756IBDir: - 1016 
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Tom Fiers 
defends his 
dragon to the 
death in the 
Soft war to end 
all Soft wars. 





7000 
7816 
7824 
7032 
7040 

/04II 
7036 
7864 
787? 
7080 
7088 
7096 
7tB4 
7112 
7170 
7128 
7136 
7144 
7132 
7168 
7168 
7176 
/1G4 
7192 
F2M 

■-uu 
/216 
7224 
7232 
7248 
724B 
7236 
7264 
7272 
7280 
7288 
7276 
7384 
7312 
7*7* 
7328 
7336 
7344 
7332 
736B 
7368 
7376 
7304 
7392 
7400 
7488 
7416 
7424 
7432 
7448 
7448 
7436 
7464 
7472 
7488 
74R8 
7496 
7584 
7512 
7378 
7320 
7336 
7344 
7352 
'368 
7368 
7576 
7584 
7392 



i 3ftn i ra6B6T3«ft i e 

?60B997F3BUrHn0« ' 
r3TD79n4B675461fl I 
260089B6756BC604 i 
3DF77547F77344B6 • 
7561B77343B77345 ■ 
CE733BBD10CECE75 ' 
32BDlRX:f860IB773 • 
30B773347T75747F ■ 
733V/F733B7F7330 i 
7F755F8F73SICriv i 
1EA7O4C702A7B4F7 i 
0686030/73500775 • 
5AB664R77376B776 
C086CAB776RF7F73 ' 
677F/S68/f /9/D7F 
797Ea6048775SC87 ■ 

733C06irBr7Si;-K / 

733639OCB72010OL ' 
69A8FCH1LDA1DCI2 

8823r7j'>7r.7TW.8rM. 

'3680 111-1 075FF4C 
7C7S6I 8602877360 
16FF43B6735F3402 
86207F733FF67361 
3DC306BW 57SWSF 
82;382B7733r39A6 
A4SD0OA62 1 SD0VA6 
77RD03A623OD0139 
01 AA26 1 1 1 552600 
81A42609B I 902605 
R60I A7/r.46391F7I 
00D53 1 AR788DD8 1 F 
12391F215FA6A40D 
D73173A6A48DD13I 
21A6A48DCB3IA81C 
3CC1 10254.8398601 
13270E811B2407B7 
73687r 7346394428 
t 2B60AD77S687r75 
4639BD2A7 1 4FA7B0 
8C754 I V-J-9B0 1 A6B 
BO 1 B3E860 1 B77S3S 
7F 7337B6037F 798E 
7F798FB775387F73 
3A7F 753B7F 798 1 06 
8 1 87 7366BD 1 60680 
1 603BD1 7 1 BBD3 1 02 
1 B8E 1 4933TCCA4EF 
B4CCZ30 02EC24Cr 
84A676A78638O028 
3 1 AQ2B5CC 1 0523C3 
54 1 08tC 33838 1 F26 
FC35 I B8664B0 1 RAC 
BO 1 05F867346C684 
4A34B4B77346BD18 
ACB67346BD1BACB6 
734633043A26I V J 4 
108E2710301F26FC 
35 1 08 1 9322CF BD 1 D 
4CBDlC32BDlF39Cr 
7330BD 18CECE 7532 
8D18CE7E16008E07 
:eiB8E69AeCCAtFD 
8I8C120823F739BD 
3BF 788 tan 1734623 
65R67363B07346C6 
203DFD7368F67362 
BD323CC006F 1 7546 
2528re73465434C3 
0602F 37368irei06 
3SA71FR65BA7Q4U6 
I0BD1D9F7B0C3F38 
88EBA 7 045CC 1 0325 
F639F6/3623850F& 
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80 YOUR COMPUTER. APRIL 1y$5 



the only choice 




Holdfast 



Gems of Stradus 



Star Avengers 



Galaxia 



Music Composer 




Logo Database ZEN Assembler EASIVAT Home Budget 

An outstanding selection from Kuma's rapidly expanding range of Entertainment 
and Application Software for the Amstrad CPC 464 Micro-computer. 

BOOK # The Amstrad CPC 464 Explored. 




This superb book is designed to let 
every CPC 464 user, at whatever 
level, yet the most from his 
computer. After an introductory 
section on the special Basic 
features, the book looks in depth at 
the excellent sound and graphic 
facilities. 



Now available from selected branches 

of Co-op, Granada, 

and w/ 




Kuma Computers Ltd.. Unit 12, Horseshoe Park, 
Horseshoe Hoad, Pangbourne, Berks RGB 7JW. 

Please send full catalogue on Amstrad CPC464 
products. 



JohnMenztes 



1 
I 
I 
I 

/ own an Amstrad CPC 464 computer £J 

Trade Enquiries Phone 07357-4335 u 



Name .... 
Address 



Phone. 



Visitors wishing to call at our Pangbourne Manufacturing and Distribution Centre are advised to phone 07357-4335 Hrst for an earl;/ appointment. 



NowAmstrad 
gives you 

over £100 

to play with. 






i 





complete with green 
screen VDU(GTr>») 

£349 

complete with colour 
monitor (CTM640) 







Join in the fun. 



CPC464 

complete 

with 

monitor 
datacorder 



I 



Free software worth over £100 is 
the name of the game. 

Along with your new CPC 464 
(colour monitor or green screen 
VDU) you'll receive a software 
starter pack of 12 (yes, twelve) 
cassettes absolutely free. 

There's something for everyone. 
From Roland-on-the-Ropes to Easi- 
Amsword word processing. 

That's one good reason for making 
Amstrad's CPC 464 your new home 
computer. 




Here are the others. 

The CPC 464 comes complete with 
its own colour monitor or green 
screen VDU and built-in cassette 
data recorder. (Optional disc drives 
are now available witli CP/M* and 
DR. LOGO* supplied as standard.) 

It has a typewriter-style keyboard 
and numeric keypad. 64K of RAM, 
32K of ROM and a very fast extended 
BASIC with real time features. 

And it costs a great deal less than 
the price of a comparable system. 

The CPC 464 can handle the trick- 
iest computer games (if you can), 



revision for exams, cataloguing and 
budgeting. 

And it comes complete and ready- 
to-go. 

Amsoft. A ton of software. 

Yes. Now there are over 100 titles 
from Amsoft and independent pub- 
lishers. And die list is still growing. 
Arcade games, educational pro- 
grams and business applications - 
they're all designed to make the 
most of the CPC 464's impressive 
graphics, stereo sound and process- 
ing abilities. 

And with Amstrad's speedloading 
capability, even complex programs 
can be loaded quickly. The optional 
disc system will load a game in 
around 6 seconds. 
When you feel the need to upgrade 
your Amstrad system 
to disc drive, just send 
your favourite Amsoft 
cassettes to us and 
we'll send you back 
the same Amsoft pro- 
grams on Amsoft disc for just £4.95 
per cassette, the price of a blank disc 



Our CPC 464 User Club is a must 
for all owners. 

As a member, you'll be the first to 
know about the additions to the 
range. Hardware and software. 

We'll provide you with your own 
privilege card and send you free, a 
year's subscription to the Amstrad 
User magazine packed with pro- 
grams, features and information. 

You can enter competitions for 
valuable prizes and keep up with all 
the latest Amstrad developments. 

And with the free software pack, 
we think that's pretty good for 
starters. 
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ONEGREATIDEA AFTER ANOTHER 



BOOTS C&Mer Currys Dixons 



John Menzies 
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AND OTHER 

WHSMITI WJGFALLS WOOLWORTH « > MP ™ 



STORES 



•i "I ' M and DK UXIO arc Trade Marks pi Digital Research 

Yd like to know more about the exciting CPC 464 complete computer system. 
Weascsrnd mo literature right away. 

NAME 

ADDRESS 

| POSTCODE 

To: Amstrad Consumer Electronics PLC, Brentwood House, 169 King's Road. Brentwood. 
I Essex CM14 4EE 

TRICES CORRECT AT TIME OFGOIKG TO PRESS. NOT ALL STORES STOCK ALL PRODUCTS. 
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THE FUTURE OF MANKIND ISIN YOUR HANDS! 



\ 



It's the year 2085. Only a handful of people have survived the robot wars that rocked the Solar 
System. In a final desperate bid for survival a Tacheon propelled star cruiser has been developed 
on Earth to transport survivors to new star system. But the cruiser relies on rare Ionian crystals for 
its power: crystals which are only abundant on Jupiter's 
' second moon lo. A moonbase established on lo is under 
, 'constant attack by aliens from Jupiter. It is your mission 
tb escort the men and their precious crystals safely from 
. the surface of- lo to the.Dropzone where the landing pad is 
. located. You are equipped *with the tatest pulse-laser 

, • \* -back-pack system which 

will make you invisible 
and, indestructible for 



time^YoumusU 
succeed, the future 

ofthehuman_ " 
{ race" 

depends 

orvyou 

alone! 
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>er smooth scrolling screen 
High resolution graphics 
Nine different alien attacfceg^ 
, Scrolling high speed 
Exploding volcanoes 
Ultra fast action 





U.S. GOLD Ltd., Unit 10, The Parkway Industrial Centre, Heneage Street, Birmingham B7 4LY. 

Telephone: 021-359 3020. Telex: 337268. 



Memory Map (in Hex) 
Start Finish Comments 

0800 OFFF Character set 1. 

1000 17FF Characters for planet 
animation. 

1800 10FF Characters tor landscape. 

1E00 23FF Colours for landscape. 

2400 37FF Sprite data. 

3800 3FFF Character set 2. 

4000 7BC8 Main machine code with 
various data in between, 
this includes data for 
music and different 
sheets and text. 



Entry points to important routines 




Address 


Purpose of Routine/ 


5590 


(Hex) 


Description 


559E 


410D 


Start of Interrupt routine. 


b6F£ 


4256 


Start ol music operating 
system. 


5838 


43A9 


Animation of satellites 


592F 


443A 


Animation of planet 


5989 




characters. 


5AA1 


4500 


Clear screen downwards. 




45EC 


Clear screen upwards. 


5B6D 


4708 


Scroll planet left. 




481 A 


Scroll planet right. 


5FE6 


4909 


Start o( a series of sprite 






manipulation routines. 


6032 


4AF0 


Start of first title screen. 




5352 


Start of second title screen. 


6007 


5307 


Set up registers for a new 


6770 







SPACE JUNK 



gome. 

Plot landscape on screen. 

Explode ship on to the screen. 

Handle joystick control. 

Set up registers for another 

go, after losing a life. 

Plot satellites on screen. 

Clear satellites on screen. 

Handle the bullets from your 

ship. 

Handle junkies, troopers and 

stormers. 

Put sprites on screen if within 

range. 

Plot multicoloured block on 

radar. 

Clear radar. 

Begin game. 



Nalin Sharma continues 
his excellent shoot'em 
up for the CBM-64. 

Space Junk was written with an assembler 
and it took about three months. Also I used a 
variety of graphics programs to produce the 
characters, sprites and animation. 

The actual code for the gameplay is some- 
thing extra special because it is almost entirely 
raster-interrupt driven. This accounts for the 
ultra-smooth graphics. Why? Because the 
interval between graphic movements is always 
equal and this makes the graphics very slick 
indeed. The sound effects during play and the 
music soundtrack arc also interrupt-driven 
which make them far more effective. 

A disassembly of the code would obviously 
be beyond the scope of this magazine, so 
instead I will give a basic breakdown of the 
program consisting of a rough memory map 
and the addresses of various important routines 
such as the scrolling — see memory map. 

I very much hope that the memory map 
together with the entry points to important 
routines will prove both interesting and 
useful. I also hope that it gives you an insight 
into the depth and complexity of the task of 
writing a machine-code game of this length. 



{Listing 3. 



1940: 1C1F23261C1F2326 08 

948 1C1F23261C1F23Z6 199 

1939 1CIFD4297D797R7R 319 

1938 797E2OT7CBCEP1C3 31D 

1««B D1C3C8CBCEP1C3C9 633 
['*?* CBCED1C5P4292920 463 
1978 E143524F4O40434F ZE^ 
| B 0: 4D3«33*W453233E3 3* 3 
1986: '0E8E92029202020 291 
liS: ?*8B8E? 170202828 24R 
1998: 28B3B6B8BB282020 33C 
19R0- 287FE47F 28282828 282 
9R9 9RF3F3F3F5F5F5F3 740 
19W: F5F3F3F3F39C2028 383 
,9Bfl 202920292994E629 23R 
1900 : 202020E520292028 H» 
19C8 9REFEFEFEF9C2029 332 
19 D« 20202020202028E6 K-6 
,909 q420202«2020BDE7 2D8 
IS L9C228203220297D 2B1 

9f-0 4E49332820202820 1|« 
Uf-e 2829202029292029 190 
IMC: ^182020EC2*207B 296 
ISi: FR76FB7C29202028 367 
1R10 20E1462E472E542E Zet 
51 4elEE32920292B29 29B 
S29: 203337393/332928 171 
r?«: 292B202020202820 14 
[%&■ 00020329292029ER 16F 
H3e EBD824271D2124Z7 297 
!R49 1D2124271P212427 112 



1H48: 1D2124271D212427 112 

1R30: 1D2124D3ED777978 38B 

B38 77EDD8C9CCCFDHC6 638 

R69 C9CCCFD2C6C9CCCF 669 

r4«: D2r6C9CCCFD2rj6C9 63D 

H78: 40E2E2E2E2E^E2E2 66E 

H88 E2E2E2E2E2E2E248 66E 

IrH lliREB28F0FlF9Fl 3D7 

090 208C3F9220282020 24D 

R98 20B4B7B9BC29Z020 360 

S SS**b7e^b 3RF 

1RR8 9BF6F6F6F6F6F6F6 733 
RB0: F6F6F6F6F69D2920 W8 
1RB0 2029292820952020 173 
1RC0: 202920202020Z929 109 
1RC8 : 9BEEEEEEEE9D2020 338 
1RB0: 2020202020202028 190 
1HD8 932028202020BEBF 2B2 
1RE0 C1C3202029207BFH 37B 
1RE8: ECFB7F2020F9M06 48C 
JfiF« 20f-8F 12020292090 281 
ta F q: 1*293 Z0287F 28 290C 119 
«B0: 2028202020702020 199 
B98 2020292080848498 290 
1B10: 20202020Z8202029 100 
1B19: 2020202020202926 09 
1B20: 2020722920202028 152 
iRTfl 2820202020202089 0E8 
II?: I1IT040520292020 88B 
1B38: 202020292020Z020 100 
»B40: 2020292020282020 190 
"lB48 9884848489282020 2F4 
ISS 2020702020292920 130 
1B38 29DRF2F2F2F2F2F2 6R6 



1B69 F23R3B3CF2F2F2F2 36B 
B69 F2F2F2F2f2F2F2F2 790 
1B70: F2F2F2F2FZF2DD29 6R9 
1B79 2820F7F7F7F7F7F7 60R 
B88 F7F7F7F7F7F72029 60» 
B88 2028202920202820 108 
1B90 28282e2820202020 100 
1B98: 2020202020202029 100 
|r8 2829202920202020 109 
HftH 202020R4R7Z02020 20B 
Si hfb! 2 02020292020 220 
BB8 2820202820282828 90 
1BC0: 28202020Z8206B20 14B 
lici: 202020Z020Z92020 100 
BD0 8084846820292028 2S* 
BD8: 20Z02020202B2020 98 
1BE9: 2820292028202020 99 
1BE8: 287220203C5E6087 1F3 
1BF0 898B692820200091 |DE 
1BF8 0104032020292020 W 
C00: 2028208084848488 2F4 
1C08 2020282082878289 294 
1C18 2820291113131719 8C9 
1C18-. 20Z86R2028202020 4fi 
1CZ0: feF20202020Z0Z0Z9 M£ 
icie: 292020286D282028 14D 
C30: 20202011 13151 719 8C9 
1T3B 2020202828999484 228 
548 84849820Z02020Z0 23» 
1C 49: 93FRFB838920Z028 3E4 
1C30: Z0202020Z06BZ0Z8 MB 
[III DBF3F3F3F3F3F3F3 700 
1C60: F3F3F3F3F3F3F3F3 798 
1C66 F3F3F3F3F3737473 61B 
[gj, F3F3F3F3F3F3F3DE 783 



1C78 

1C80 

1C88 

IC90 : 

1C98 : 

1CR0 

1CR8 

1CB9 : 

1CB8 

1CC0 

1CC0 ; 

1CD0 : 

1CD8: 

1CE0 : 

1CE8 

1CF0 

1CF8 

1D08 

1008 

1019 

line 



Z0f8FBF8FeF8FeF8 6C8 
FBFBF8ft8i:-8FBF820 6£» 
28292020206F : Z020 HF 
282820296F202020 14F 
2820209E9F9F9FH9 37B 
R19F9F9F9FR22020 3FF 
2029R3R3R8RRRCRe 434 
B028292028202088 1F0 
B484«92020292029 230 
20Z0Z8Z829202020 199 
20Z02020Z0202820 100 
EC86EC89282029Z0 367 
20292P | 20209E9F9F 27 C 
t rt r aF9 f:H2Z020Z928 2FF 
2020203 B3D3F 6 108 1E0 
eft6S282020202020 132 
2820202920296FZ0 14F 
2020208183838189 2F3 
29Z86C20Z0Z02 29 1 4C 
202029121416181R 8CE 
1D18^ 2W202029297 12029 151 . 
1D29: 202029Z0206E20Z0 4E 
1D28 206C2929202929Z0 14C 
202020121416181R 9CE 
bR2020202832434C 1CD 
415889282020Z0Z0 1C2 
20202020Z06E2920 14E 
6C20Z82020202020 14C 
20DCF4F4737473F4 334 
F4F4F4F4F4F4F4F4 7R8 
F4F4F4F4F4F4F4F4 7H8 
F4F4F4F4F4F4DF20 6B7 
F9F9F 9F9F9F9F9F9 7C8 
F9F9 F9F9F9F9F9F9 7C8 
/continued on page 87^ 



1D30 

1D38 : 

1D40: 

1D48 

1D30 

1D38- 

1D60 

1D68 

1B70 

1D78 

1D80 
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Blockbusters is the ratings-topping, 
button-popping, mind-stopping quiz game of 
the decade, and now it's been adapted for 
your micro computer! 

Central TVs popular programme attracts 
around 12 million fans, and now it's ail set to 
become number one in the personal computer 
charts as well! Blockbusters is 'edutainment' 
of the highest level for all the family, providing 
a perfect introduction to the home computer. 

Two players pit their wits against each 
other and the clock in a game which tests 
mental agility and general knowledge - it's 
exciting, educational and intense with an 
appeal as wide as the micro itself. 

If you've got a computer in the family 
you've got to get Blockbusters. And if you 
haven't, it's worth getting one just to play 
Blockbusters! Now available from High Street 
stockists or direct from Macsen Software 



just fill in the coupon below and try to contain 
your excitement -we'll deliver within 14 days! 

This is what the experts have to say . . . 
"A surprisingly addictive family game with 
considerable educational side-benefits" - 
CRASH MICRO MAGAZINE 



Macsen Software, GBA Limited, 17 Nott 
Square, Carmarthen. Dyfed. SA3 1PQ. 
Please send me a Blockbusters programme for my 
BBC-B ELECTRON Q SPECTRUM 48K Q 
COMMODORE 64 n (Tick appropriate box) 
Price £7.95 1 60 pence p&p. 
I enclose Cheque/PO number 

for £8.55 made out to Macsen Software or please debit 
my ACCESS/BARCLAYCARD. number 
Signature (Mr/Mrs/Miss) 
Address 
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1088 2028712020202060 19E 2878 

1D98 : 2020292820207028 159 2080 

1098 2020202020292020 109 2888 : 

IDH0 2020202029282920 190 2090: 

10R8: 282920H6R9flBRD20 327 2998 : 

1DB9 : 292020206R202082 1HC 20R8 

1DB8 ; 8782892020289E9F 32F 20R8 

IDC0: 9FR0R19F9FR22929 400 29B0 : 

1DC8: 2920202020202020 100 20 B8 

1DD0: 20292929206R2929 14R 20C0: 

1DB8 2020202820202020 100 20C8- 

1DE9 202020202920206E HE 20D8 ■ 

1DE8: 2020202020202929 100 2008 

1DF0 292020206C202020 14C 28E0 

1DF0: 2971202020292020 151 20E8 

1E00 : 9707070202920202 91F 29F0 

1E08 9404040292029202 016 20F8 : 

IE 10 0202920201920202 00F 2190: 

IE 18 0202020202020291 89F 2108 

1E20: 0293029202030202 012 2110: 

1E28' 0202020292020202 010 2U8 : 

1E30 : 9202929202019202 09F 2120 : 

1E36 8202010707070707 028 2128 : 

1E40: 8707079707070707 030 2130 

1E48 0787070797970707 038 2138 

1E50: 0707978792010909 031 2140: 

1E38 0102010101919101 909 2148 

1E60 0191010101010101 006 2139 ; 

1E60: 9101010101018101 098 2150 

1E70: 0101010191910191 008 2160: 

1E78 : 0606069606960606 930 2169 : 

1E80 : 0606060606968696 030 2170: 

1E88 0292020102020202 09F 2178 ; 

1E90: B203030302020201 012 2189: 

1E90: 0207070787020202 824 2188 

1ER0: 0292020282920Z92 818 2199= 

1ER8 : 0401010101019101 00B 21?8 : 

1EB0: 0101910101040202 00D 21R0: 

1EB8: 0201028202970782 019 2188: 

1EC0: 0202818181010202 00C 21 B0 

1EC8 0983030303890202 822 21B0: 

1ED0 0202020302929207 916 2IC0 

1ED8 : 8702020202020202 013 21C8 : 

1EE0 : 0202020292020202 010 21D0 : 

1EE8 0402020202020202 812 2 IBS 

1EF0: 0202020202020202 010 21 E9 

1EF8 ; 0282020292020202 010 21E8 

1F00 8787870209020202 026 21F0: 

IF08 : 0404048282020282 016 21F8 

1F10: 0207078707070707 833 2200: 

1F10: 8787070202830302 023 2208: 

1F20: 0283030303030202 013 2210 

1F20: 0303920202029292 816 2218 : 

1F30: 0202020202010103 011 2228 

1F38 8302070707970787 931 2228 

1F40: 0787870707079707 038 2230 : 

1F48 : 8707070787079707 838 2238 

1F30: 0707070704049404 02C 2240: 

1F36 ; 0404910101010101 00E 2248 

1F68 0101010101010101 009 2230 

1F68 0101010101010101 008 2238 

1F70 0101010101010101 008 2260 

1F78 : 0607070707070707 037 2268 

1F80 ; 0707070707870706 037 2270: 

1F88: 0204048202020202 014 2278: 

1F90: 8203030302020292 013 2290 

1F98: 8207078707929292 824 2289 ; 

IFH0 0289030992920202 01F 2290 
1FH8 8401818101019101 98B 2298 : 

1FB0 ; 8101010101040202 90D 2280 

1FB8 0292028292070402 917 22H8 
1FC0 : 8202020102028202 00F 22B0 
1FC8: 0903030383999292 022 22 B8 
IFD0 0202020202020204 012 22C0 
1FD8 : 0702020202020303 017 22C8 : 
1FE0: 0303020201020284 013 22D0 ; 
1FE8: 8F8482020Z02029Z 81 F 2208 
1FF0: 0202820282829202 010 22E8 
1FF0: 8282079202029292 019 22E8 
2000: 0707070209029294 028 22F8 
2808 0304930492820202 016 22hS 
2010 : 0207030303030503 027 2380 
2018 0303970202020202 91 B 2398 
2929 9203030303830202 815 2310 
2828 0202028202020202 010 2318 
2030 0E0E8E0202020203 037 2320 
2838 0307B ('8707070707 036 2328 
2049 9797979797979797 038 2339 
2048-" 9707979707078797 038 2338 
2830: B70/97078C0C0C0C 04C 2340 
2838 0C0C919181010101 01E 2349 
2060 9101010101019101 908 2338 
2068 9101010101018101 008 z33e 



9101010101010101 988 2360 

0686068606068606 030 2369 

0606060606960686 830 2370 

8204040209830969 030 2378 

0203030302020292 013 2380 

9207970797020292 924 2388 : 

0109010901028202 91 B 2390: 

0401018101910101 09B 2398 ; 

8101019191049202 00D 2388 : 

0202020202070202 013 2388 : 

0292028202020202 910 23B0: 

9903030393099292 922 23B8 

0202029202920202 010 23C0: 

0702020202929707 01F 23C8 

0787820202020407 021 2309 

8F97040282830900 939 23D8 : 

8209090202020298 024 23E8 : 

080802020F029207 BSE 23E8 : 

9707079202920202 01F 23F0 : 

0404040203030303 018 23F8 : 

0292020202020202 010 2400 : 

0202020202020202 018 2488: 

0202030282020262 913 2410: 

0Z0202020292020E 01C 2418: 

0E8E0E0E 02020202 040 2420: 

0202020202020202 010 2428 : 

8202820202020202 819 2439 

9606060666*20202 024 2438 

0202900202020202 80E 2440: 

0206960606060606 B2C 2440: 

0606960606B60606 030 2430 = 

0606060606068606 030 2438 : 

96660696*6060606 030 2460 

9000000BW0000000 000 2468 : 

000090*0***0*000 000 2478 : 

8292020202020202 019 2478 ; 

0202020202029202 919 2489 : 

0202826202020202 010 2488 : 

0202020282920292 010 2498 : 

9202020^02929202 010 2498 : 

02020505*3*30292 01C 2488 

0202020202820202 018 24H8 : 

020202020^*29602 814 24B8 : 

0203030303020202 814 24B8 : 

0/0/970702928292 824 24C0 : 

8202020202020202 010 24C8 : 

8282028202020202 010 24D0: 

0200020000900000 004 2408: 

0090000202929808 016 24E8 ■ 

0808088202020202 022 24E8 

0707070202020202 01F 24F0: 

0404049289999993 02C 24F8 

0202020606068606 024 2300 

0202*80282028202 09E 2308 

9802*20202020282 09E 2310 : 

820202020/020202 013 2318 : 

920202000*000080 006 2320 : 

92820^8202020202 010 2328 

0202020202020202 010 2330: 

980*0**606020202 01C 2338' 

0202020282020202 018 2340: 

0686060606060606 030 2348 

06*6*«s06060*>9686 030 2330 ; 

0606060606069606 039 2338 : 

069696*606069606 030 2360 

0880*****0**0609 090 2368 : 
000000*080"88009 000 2370 '< 
02020^H | 20 J i«!?00202 08E 2378 : 
0202020202020202 010 2380 ; 
02*2*.£0000*80002 088 2589 
0200000090000202 086 2390: 
8202*202H^0.-:02*2 010 2398 
0202*j0ri030 , 50203 810 23R8 : 
8 39 ■ •• W202B20202 013 2388 : 
Ksy 0^8292B2820Z 818 23B0 
020 je ^3Bj«j<i0202 814 23B8 
0F0F it- 8/02020202 83C 23C8 
029**20202019101 08D 23C8 
0101010102029202 09C 2500 
020,c:*<!006*800090 006 2509 
0*8****202020282 808 23E9 
020^0^:0202020002 09E 23E8 
070/070202020202 01 F 23F0 
0404B60202020282 018 23F8 
8202020606060606 824 2680 
8202020292049292 812 2608 
9202028282060202 014 2610 
020/*29>02020202 915 2618 
028202 08800*0000 806 2628 
820X0^*<;02069606 91C 2628 
«t.^hiX0202029202 818 2630 
8iJ0*"^«>2*V020202 010 2638 
0302<9<. 0^0^020202 011 2640 
020O*o*e>*6*6*606 02C 2648 



0686960606060606 030 2630: 
0606060606060606 030 2638 
0606060606060606 W 50 2668 : 
0800009008000000 000 2668: 
8000000000000000 000 2670: 
0202820292028202 010 2678: 
0282020202020402 012 2680 : 
9282020202020202 019 2680: 
0202020202020202 010 2690 : 
9202020202920202 810 2690: 
0202030308030208 810 2680: 
080803929292920Z 810 26H8 
9206060202028202 818 26B0 
0293030303020202 014 26B8 : 
9202029202010202 00F 26C8 : 
0202020292920202 019 26C8 : 
9202020202920201 0*K 26B0 
820202008000*000 806 2608 ' 
0909000202020282 008 26E0 : 
9296929292920202 014 26t8 : 
93C0000F60080/B9 1E9 26F0 
0007B80003EC0041 28F Z6F6 
0FE017FFB0470F9E 3H9 2700 
16F7F841EFE083C0 4D6 2708' 
080780000F000800 836 2710: 
0900000000000000 000 Z718 : 
0890080000000000 000 2720: 
9000900000080000 008 2729 : 
83C6900F6«8*0/80 lfc9 2738 : 
0007D88003Ef.0021 ltF 2738 : 
0FE08f-FFB0278F9fc. 401 2740: 
8EF7F821Ef-t883C0 338 2748: 
9B07y0009h0y0000 *;»6 2738 : 
0000080000000000 8B0 2738 : 
090^900090009000 080 2760 : 
0008900000000000 000 2766 
0003C00006I- 00000 1L6 2770 
E0091BE00037C807 2D9 2778 
E0820DFFE87SH0t2 3H1 2708 
lFEf-6807F7b^000/J 2*-9 2788 
C09001E00800H0B0 291 2790 
9800088008Mk>0tf00 M»i0 2798 
89000000000W0000 900 27H0 
8009000B00y000B0 000 Z7R8 
0003C00006K0M80il 1L6 27B0 
E0901BE00837C087 2D« 27B8 
E9840DFFF179F0E4 3HE 27C0 
1 FEF 7 197F 7840883 304 27C8 
C09001E90800F000 231 27D8 : 
0080088000000000 009 2708 : 
008000980800^809 809 27E0 
0090080000000008 808 27E6 ; 
F0880FF-0800r-»-000 2EE 27F0 
0FF8801FH,/tJ0«E 286 27F0: 
FF7007FFE00318CW 4 50 2888 
0718h08718t007FF 504 2888: 
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4C444 120233 13330 


1RR 






2BC9 


003C0009FF088381 


1BF 


2EB0 


0099989990000000 


900 


31R9 


: 5FFFFFFF 00080029 


J7C 


3490 


: 899E348E 8833^441 


2D2 


1 


1 1 


2BC8 


: C00700E09E9078er 


231 


2EB8 


9000990900ei00000 


000 


31R8 


: 001F2093P1F9F011 


3011 


3498 


: 2839B9RR3580HB34 


2F0 




1 ■ 


2BD9 


00300C90300DE 7B0 


210 


2EC0: 


3FC000FF3090FFC3 


3F9 


31B0 


: 2003P120001F9999 


133 


34H0 


: 938R3334412039B9 


337 






2BD8 


! 9D24B00D63B88BE7 


2F7 


2ECS 


00FF 3033FFC 390FF 


423 


31B8 


■ 99998 999999000FF 


0FF 


34R8 


: RR3600B634988R4C 


338 






2BE9 


B006 1 86096 1 86096 


1B2 


2ED0 


390CFFC399FF3033 


360 


31 C0 


! 7FFFFEFFF^t-FFFF 


777 


34S0 


: 444120233200C733 


1F5 






2BE8 


: 18609398C093f'>:-<8 


2BD 


2ED8: 


FFC300FF30003Fi:0 


3F8 


31C8 


: FFFFFFFFFFFFFFFF 


7F9 


34B8 


9D8R33344 1 204849 


2C0 




- 


2BF8 


91C38090FF00007E 


ZC1 


2EE0 


9090099808000009 


000 


31D9 


FFFFFFFFFFFFFFFF 


7F8 


34C0 


: 474848B9RR3300D2 


33F 






2BF8 


0090 1 8090800999 


818 


2EE8 


0000900008000090 


090 


31D8 


FFFFFFFFFFFF7FKF 


778 


34C8 


■ 34R28R4C444 12023 


274 






2CW 


003C9900HF 000381 


1BF 


2EF8 


0900009000909900 


000 


31EW 


: FE90099009000HP1W 


0FE 


34D8 


: 3309E334H78R5334 


322 


1 




2C08 


' C00700t09E00708C 


231 


2EF8 


0099000000899000 


009 


31E8 


: 000MH«Plftn8HHBPlM0 


000 


3408 


: 41 20484^4 74648F9 


282 






2C18 
2C18 


: 00300C90309DE7B9 
0D63B00H24B000E7 


210 
2F7 


2F00: 
2F08 


7FFFFfcFFDE7FFF9D 
BFFF5D7FFEDE3FFD 


674 
3B2 


31F0 
31F8 


0099090980000909 
00909990000009FF 


008 
8FF 


34E8 
34E8 


: Rfi3400EE34flf;WR4C 


382 
230 






444120233300FF34 


: 
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TOP 
SHOWROOM 



^nrra 



ROCK 

BOTTOM 

PRICES 




^■*^ Even further price reductions 
this month are indicated with an arrow -*•->-> 

The UK's Best Printer Prices 

Only a sample of our massive range of printers 
shown here — phone for further details 

DAISY WHEEL LETTER QUALITY 

Juki6l00(P) C34990' UAT- £402.39 

Brother HR15 tP undS). £32900+ VAT E37S.35 

Dasvotcp2000[P) C239 9S • VAT= C875.94 

PRINTHR/TYPEWR ITERS 
Brother EP^2 Dot Matrix (S) r,10900 + VAT- £125.35 

Brother EP44 (S) C189O0 + VAT- £217.35 

Modems available for Easvfmic and Telecom Gold 

Juki 2200 Daisywheel (Pof SI £249.904 VAT £287.39 

DOT MATRIX PRINTERS 

Brother MlOOO (P and S( C169.00 I VAT - £194.35 

Brother HR5 (P or SI £129.90 + VAT- £149.38 

Canon 1080A NLQ (PI ...C230.90 t VAT - £344.88 

Canon 1156A NLQ (P| £389.90 + VAT- £448.38 

FPSON RX80 IP) £199.90* VAT -£229.88 

EPSON RX80 F 1 PI.US <P) C225.90 + VAT £259.78 

EPSON FX80 {PI £329.90 » VAT £379.38 

EPSON RX100 f T IP| T349.90+VAT £402.38 

EPSON FX100 F T (P> £449.90 t VAT £517.38 

Kaga Toxan KP810 NLQ |P| C289.00 + VAT- £332.35 

Kaon Taxan KP910 NLQ CPI £379.00 + VAT - £435.85 

- Seicosha GPoOOA (PI fl 13.00 + VAT- £129.95 

- Setkosha GP700A Colour (P) £243.43 + VAT - £279.95 

Shmwo C1A80 (P) £199.90 + VAT - £229.89 

(PI - PtifollelCtintioiiici [SI Serial RS232 

Smith Corona range of printers Now in Stock— 
Phon« or wrila for detail* 



INSTANT CREDIT Up to 36 months to pay 

J All items over £150 available on our easy credit terms. 
i Written details available on request. 



SUPERDISKS 

LONDON'S LOWEST PRICES ON FLOPPY DISKS 
Prices per box of ten ex \AT 





SSOD 

: r lR 


DSDO 
40TR 


SS96TP1 
BOTE 


DS96TP1 

50IH 


BASF 5 V 


£10.95 


£18.20 


£19.80 


£22.50 


3M 5Ve 


£13.55 


£19.50 


£20.05 


£24.00 


VERBATIM 5¥' 


£14.50 


£19.50 £19.50 


£25.50 


L7VSAN 5 ! ,V 


£16.80 


£24.90 | £24.90 


£32.00 


TDK 5*" 


£17.51 


£25.50 


— 


£33.00 



3M/BASF3V £34.90 



Add 70o for P8P per box of 10 disks 

CASH S CARRY COMPUTERS 

53-59 High Street, 
Croydon, Surrey CRO 10D. 



12* MONITORS - GREEN SCREEN 

Sony-, 2112 Mod Res 

SanyoBllBH-jrHcs 

14* MONITORS - COLOUR 

fViri iiim jikirrr 1701 rUwrijKHJtc^xMTd 

f.w.rvMR" .-..,,,. B .• 

UcrtMK 1 43 1 DS Norm Res RGB 

MercMMK 1 43 KY£ lor ZX Spectrum 

McrtMtoc 1 451 DS Med Sm RGB 

Mcrovcec 14510UlorSn-ia«-QL 

Mcrcwtoc 1 441 rjSHmrt lies MGB 

'J*2!>NormRc-.kG8 

5117 Med Res RGB 

311Sr«Qnn«sRG8 



**k|»4NeW64KCarn|Rnr . 

^16St«ruraaci .nc cess*tt«? dec* 



_ K64 Portable vk D. Drive and Cot. Montor 

CaNCassKto 

1541 ask Drive 

Ul^l 101 a^SyjvheciPrwieribyJulo) 

HCI1 1r.ic-.cr Pn«cr 

8*£ Friction Troetor PnfvMJr 

1701 Colour Momtor 

Amitrid 

T.PG464 Grvcn Monitor re FREE software 

tPCA&A Colour MfMor Inc. FRFF software 

SANYO MBC 5SS 



C&5 00> VttT- 
LbM UU • WU " 



(■.17300 • WSlT- 

r.iB0.nn+vAT 

£17300 + U4T= 

c.' 5 ;>goi5--vAT- 
l;>34 m ' vai - 

p79O0*WM 

&?bS 65 « V4T= 
CSMGOt WM- 

r.19993 + VHT- 

Ci)99bH«T- 
".165.17 t VAT 
J22 + VAT- 

Lei > vat 

"~ fVM' 

I < VAT 
^J I VAT- 
J00« VAT- 

G?09O0 + VttT: 

, :-.- ■ BO • ..:■ 




SANYO MBC 55S BumM Computer 

ITOK^Ju^VVs^uyjCeJeswrWostar C7350Q-» VAT= 

Acorn/BBC 

Acorn Electron f.10990»VAT - 

88CMod«J8 rare m* vat - 

MoM n u« Disk 1 F £369 90 • UW 

fVrana 1 1 1O0K DO CSKlOO CSR 95 + VAT - 

Cumarwi 1 <POOK OD CSXPOO CI 31 95 + VAT- 

CunanaPiiooxno-vPsu t;;s/uu»«ftT 

Cjjm*K)?x?<X)*00<n:PSV. cyBHBU+VAT- 

Cum*na2.1QOtCUDmcPSU C344 90 » VAT - 
At above Cumant OA Owes rdudc Cable. Manual + (orm.drtk 
Sndeir 

OL138K Computer f.334 74 + «4T- 

NrWCt»ctrum40KPtLrS CI 

Mtvrxiriw + h-usrft»w 1+4 Free Pmnrwrei r. t 

1GK •ISKOpgraoe «1 70 

MSX Computers 

ToahtM MX10 B4IC C18990 + W1- 

amytiMRClOMK . E23<1 /A i VXl- 

SonvH37bBB1K t^SOO^VAT- 

JVU HC /lib M K L^tS U4 * VAT - 
(till range a MSX accooonos available 



ni I VAT 



U&T- 
VftT 



C74.7S 
£101.20 



G19B.9S 
C194 35 
£198.95 
i:220 Bb 
£263.35 
£269.35 
£435.85 
£198.95 
£327.75 
£438.85 

£229.95 
£111.95 
£189.95 
£549.95 
C37.30 
£209.95 
£356.44 
£149.95 
£299.95 
£199 DO 

£240.35 
£346.15 

£914.25 

£126.39 
£332.35 
£423.39 
£114 95 
£151.75 
£262.09 
£333.39 
£396.64 



£384.93 

C1?5 Br, 
£95 00 
£24.95 

£218.39 
£269.93 
£281.75 
£259.93 



Apricot Computers 

Fantastic Low Prices - All models in stock: 

F1 • Apricot PC • Xi • Portable 

PHONE NOW! 



Mail Order + Export + Trade 
Hot Line Phone 01-6S6 G3G2 

Delivery by Sccuncor (3 day) ntea">o add CS.00 I VAT per nem 
Delivery by T.N T (overreght) please add C9.50 ♦ VAT per item. 

Send off the coopo«> or order by 'phone quoting your Access. 
Barctaycard No 'PtioncOl 686 6369 Immediate 
despatch on receipt of order or cheque clearance 

Or you can Tetex your order on: 916240 Attn 1 9001 335 



Mb accept drool orders from PLC's. Gowmmem OetMrLinexb 
.mu LOuujujojI cstaUi-JtMncne: 

Ttv?;* pnee* correct iinU <upd<-roikIkI l«» mil «Ovnn»e<Ticnc 



To C^*£ Carry ComiMers. 53-59 H# Su*a«. Cro-ttan. Surrey CRO 10O 
neusc supply 



I enclose my cheque lor C. 



-incJudmg dohrery by Sccuncor/T N T * 



or chorQe my AccafA/BardByei"^ ^ 

Nwric 

Mcrtrss 



.&gn»Ujr,; 



•WeoseOe«fr 



iv5 



VC-4 

> MchmloQvLcrJI 
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Table 1. 
Examples of 
use of 
VOU 23. 2, 




Text 
colours 



Graphics parameters 



Fore- Back- 
ground ground 

TFC. TBC. 



TXF. 
Text parameters 



Graphics 
area 

1 



r 

Start 
GCS. 




Fore- Back- 
ground ground 



VDU 23, 2, 



0, 



2 t> 



129. 

i 



Start at line 

end at line 

24 i.e. cover 

all screen 

with text 

colour 



130. 

i 

Red Green 

foreground background 



End 

GCF. GFC. GBC command 
Graphics paramet ers 

255~ o7 0. 1> 

Ignore graphics parameters 
— no part of screen Is given 
graphics colouring 



Text 



VDU 23, 2. 



255T 0, 0, 

ignore text parameters 

no part of screen will 

have text colours — all 

screen can be used for 

graphics 

Text 



-t 

0. 



fc. 



2 1 



Start at line 
end at 
line 24 i.e. 
cover all screen in 
graphics colour 

Graphics 



VDU 23. 2. 



57 



4, 



Start text at 

line and 

end at line 4 

—small text 

area for messages 



Text 



VDU 23, 2. 



0. 



24. 
-i 

Start at line 

end at 

tine 24 — 

text covers 

all screen 



129 
130 
131 
132 
133 
134 
135 




BBC 

Chris Bowerman's 
routine allows graphics 
in Modes 3, 6 and 7. 



131, 132. 
l i 
Yellow Blue 

tore- back- 
ground ground 



S - 



131. 0, 

* l 

Yellow Default 
fore- back- 
ground ground 
colour 
i.e. black 



Teletext colour control codes. 

Text colours Graphics colours 



Red 

Green 

Yellow 

Blue 

Magenta 

Cyan 

White 



K MODES 3, fi and 7 on the RRC Micro and 
F.lrciron you can't use graphics commands. 
Modes 3 and 6 would he much more attra c tiv e 
if graphics were available, especially if rh.-rr 
were no ugly stripes between lines. The use of 
graphics in Mode 7 requires tedious calcu- 
lations and the awkward manipulation of 
teletext codes — a plot command would make 
things much easier. 

With this in mind I decided to provide some 
graphics commands for these modes. The 
commands automatically adjust for rhe 
different modes and are Tube-compatible. 

The screen resolutions are as follows: 
Mode X r.nrqi- Y ranqe 

3 O to 639 to 199 

fi to 319 to 199 

7 to 73 O to 74 

Mode 1 thus offers a similar resolution to 
Mode 0, and Mode 6 offers a similar 
resolution to Mode 4 but hoth at a saving of 
4K. The new commands will accept any of 
i It usually allowed variahlcs as paramerers. 

PLOT 69.X.Y 
sen pixels at given co-ordinates to current 
foreground colour. Unplotting is achieved by 



plotting in the background graphics colour 
which should always be 

GCOL.O 
The foreground graphics colour may he 
changed by means of the usual GCol 
command — see page 262 of the user guide. 

GCOLx.1 
sets foreground graphics colour and 

GCOLx.O 
sets background graphics colour. 

GCOLO.x 
sets ordinary plot mode, 

GCOLI.x 
sets Or plot mode, 

GCOL2.X 
sets And plot mode, and 

GCOL3.X 
sets F.Or plot mode, and 

GC0L4.X 
sets inverse mode. The Colour command 
must not be used to change actual srrecn 
colours but the VDU 19 command should be 
used if the new Plot commands are to work 
properly. 

In Mode 7 *FXl,x determines whether 
Plotting will set or clear pixels. Plotting after 




Table 2. 

Machine code routine to read status of 

l. 

read point 
LDA n &60:STAparamefer:LDA #4- 
STAparameter + 1:LD A PX.JSRpoke 
.NCpanmotenLDAPX^^Rp^e 6 

SRS^ r:LDAPY:JSRpoke 

A contains state of pixel 

1 . Store the low byte of the X co-ordinate 

2. Store the high byte of the X co- 
ordinate at PX+1. 

3. Store the Y co-ordinato at PY 
jsp!3 t0 Subfoutinc Teadpoinf - i.e 

accumulator. 



*FXl,l will set pixels and Plotting after 
*FX 1,0 will clear them. 

A new VDU command has been provided to 
colour rhe Mode 7 screen until it is next 
coloured — this command is VDU23,2 <lext 
start line>, <text finish linc>, -Cteletcxt fore- 
ground colour>, <tclctcxt background 
colour>, <graphics start linc>, <graphics 
finish linc>, <iclctcxt graphics foreground 
colour>, <teletext graphics background 
colour>. 

The command colours the screen in two 
sections: a text section from the text start line 
to the text finish line <in the teletext fore- 
ground and background colours passed to it, 
and a graphics section in the graphics fore- 
ground and background colours sent to ir. 

The text or graphics areas may be as little as 
one line or may cover the whole screen. The 
start and finish lines are vertical screen "y" 
co-ordinates — as used by Tab(X,Y) — from 
the origin at the top-left of the screen. 

If the text start line is set to 255 then the 
text parameters will be ignored and only the 
graphics background area will be coloured — 
this allows the screen to be used for graphics 



1 
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only. Similarly ifihc graphics start line is set 
to 255, the graphics parameters will be 
ignored and only the text area will be coloured 
by the text commands. 

The text colours arc the usual teletext alpha 
colours, i.e., 129 to 134 — sec user guide page 
151 — and the graphics colours are deter- 
mined by the usual teletext graphics colour 
code numbers in the range 145 to 151 — user 
guide page 155. 

If the command sets text foreground colour 
to 0, the routine will set foreground to white. 
If the background colour is set to by the 
command the routine will set the background 
to black. This also applies to the graphics 
foreground and background colours. For 
examples of the use of the command see 
tabic 1. 

To enable printer graphics dumps and area 
fill algorithms I have also supplied a 
Point{X,Y) type command. It works in all 
modes, as do the other commands and returns 
if the pixel is off, 1 if the pLxel is on, and - 1 
— i.e., 255 — if the pixel is off the screen. The 
command is: 

X% = <X co-ordinate> : Y% =<y co- 
ordinate : 
COLOUR = (USR(Point) AND 255) 

The state of the pixel will be returned in the 
variable Colour. The resident integer 
variables X% and Y% must contain the X and 
Y co-ordinates respectively of the pixel to be 
examined before the USR call is made. The 
new Plot commands may be accessed from 
machine code in the normal way by sending 
the equivalent bytes to OSWRCII of the 
VDU25,69,xlo,xhi,ylo,yhi command. 

The Point routine may also be accessed 
from machine code. The assembly language 
given in table 2 returns the stale of the pixel 
whose co-ordinates are stored at PX and 
PX+1, PY in the accumulator. To use the 
new Plot commands or the point subroutine 
the machine code in listing I must be merged 
with your own code — user guide page 402. 

To start you olT with graphics in these 
modes I have provided a set of procedures to 
use in all of them. Merge them into your own 
programs as needed: 

■ PROCDRAW{X1,Y1,X2,Y2) draws a line 
from coordinate (X1.Y1) to (X2.Y2). 

■ PROCBOX(X.Y,L1.L2) draws a box with 
its loft hand bottom corner at (X.Y) with a 
width of Lt pixels and height of L2 
pixels. 

■ PROCELIPSE(X,Y,L,INC,MF1.MF2) plots 
a circle or clipsc from (X,Y) with a radius 
ol L and, for elipses, tilted INC degrees 
clockwise. MF1 is a modifying factor in 
the X direction and MF2 for the Y 
direction. This allows elipses to be 
stretched or squashed. MF factors of 1 
allow true circles in modes with square 
pixels, e.g., Mode 6. Factors less than 
one will squash circles and factors 
greater than 1 will stretch circles. 

■ PROCPAINT (X.Y) flood-fills a shape, 




with the currently selected graphics 
colour, to a boundary. It commences 
filling from the point (X,Y). 
■ PROCDUMP is a printer graphics dump 
for the Seikosha GP-1O0A printer. 

For other printers your favourite Mode 
and 4 dumps should work in Modes 3 and 6 
with little modification. The principal 
difference is thai the screen resolution is equal 
to the actual number of screen pixels. There- 
fore the number of pixels stepped in the X and 
Y directions should be 1. The actual number 
of pixels in the Y direction is only 199, not 
256 as in Modes 4 and 0. Any Point (X,Y) 
statements should be converted to their 
equivalent USR call given. 

The routines can easily be extended by 
assembly language programmers, so here is 
how they work. The Plot commands work by 
intercepting the VDU vector — advanced user 
guide, page 261. On entry to the vector the 
carry flag is set if a VDU23,n, command 
occurred with n in the range 2 to 31. 

If it did and n is equal to 2, control passes to 
vdu23 — my routine for colouring the Mode 7 
screen. 

This routine retrieves the parameters passed 
in the VDU call by using a Tube-compatible 
Peck and deposits them in the array vdu 
where it can manipulate them. It then clears 
the Mode 7 screen, prints the teletext codes 
down the left-hand side of the screen and sets 



a text window to protect them. 

If carry is not set a Plor command has 
occurred in a non-graphics mode and the 
accumulator will contain the plot number. If 
this number is 69 my routine is called else an 
error message is issued. 

The plot routine first sets itself up accord- 
ing to whether il is in Mode 3, 6 or 7 and then 
examines the GCol colour by Pecking. It then 
sets its colour masks accordingly. The byte 
arrays Dimmed at the start of the program are 
multiplication and division tables to make 
plotting faster. The tables arc mode specific 
and are therefore selected each time a new 
command is called. 

If the routine is in Mode 7 it goes to the 
Mode 7 plot otherwise it goes to the mode 3/6 
plot routine. The routine then calculates the 
address of the pixel to be set or cleared — 
depending on the current GCol — and ORs 
this with those currently set. 

The point routine also sets itself up depend- 
ing on the current mode and immediately 
transfers the contents of X/ and Y% to its own 
variables XI and Yl. It then calls the routine 
it shares with the Plot commands to calculate 
the address of the pixel to be examined. 

The accumulator is then loaded with a value 

depending on the state of the pixel returned 

(continued on next page) 
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(continued from previous page) 
by this routine before returning to Basic. You 
should note that the Mode 7 point routine will 
return the ascii value of the character at the 
co-ordinate if it is not a graphics character. 
This enables the user to avoid Plotting over 
control codes. 



Finally, the demonstration program, listing 
I, and a few cautions. Once Run the program 
repeats a graphics demonstration using most 
of the graphics procedures in mode 3 then 6 
and then 7. Hitting any key, after the demon- 
stration has finished in a particular mode, will 
send it on to the next mode. 



The code assembles from &900 onwards — 
this may be inconvenient as no user-defined 
characters and no function keys may be 
defined. The code is relocatable and may be 
assembled at any address. It may alernatively 
be Dimmed as indicated on line 3060. 



191 l'J 
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QUICKSHOTU AUTO RAPID-FIRE JOYSTtC 



&> <.«.-* 



;i 



H 



SPECTRUM 




Four great new add-ons from Ram, Number One in everything for the 
Spectrum... 

TURBO INTERFACE 

Outperforms any other Spectrum interface. Supports Kempston, 
Protek, Interface 2 and ROM cartridge software, with a full expansion bus at 
the rear. The Turbo works with two standard joysticks, making the most of the 
Quickshot II 's rapid-fire action. Features a unique built-in power safety 
device. Amazing value at £22.95. 

QUICKSHOT II AUTO RAPID-FIRE JOYSTICK 

The top games joystick with its sleek trigger fire button and an auto-fire 
switch for continuous shooting - a snip at only £9.95. 

SPECTRUM INTERFACE 

This Kempston-compatible interface adds real games power to your 
Spectrum. Costs just £9.95. 

SPECTRUM UPGRADE KIT 

Boost your 16K Spectrum to a full 48K, allowing you to run all the latest 
and greatest software. Only £2 1 .95 

Where can you get your hands on Ram's amazing Spectrum add-ons? 
You can see them at branches of Boots, Menzies, Greens, Spectrum Group 
computer centres, and good computer stores everywhere. 

Ram Electronics (Fleet) Ltd (Dept YC ), 106 Fleet Road, Fleet. Hampshire GU13 SPA. 
Credit Card hot line: 025 14 25252 (AocessA Visa), 



Please send me Spectrum Turbo Interface® at £22.95. 

Quickshot II Joysticks) at £9.95 

Spectmm Interfaced) at £9.95. 

Spectrum Upgrade Kit(s) at £2 1 .95. 

(Please state issue 2 Dor 33) 
+£1 per order P+P(£30verseas)T0TM.£ 
□ I enclose cheque/postal order O charge my Access/Visa 

E3 » i i i i i i i i i i i i rm 

Expiry Date / / 



Name_ 



Address 



.Postcode- 



Telephone , 

24 How despatch for credit cards and posta 1 orders (7 days tor cheques.) 
Al products arc fuly compatible with the Spectrum. Spectrum ■+ 
and Sinclair Micro* ives. 



Ram Electronics (Fleet) Ltd 
(DeptrC ),106 Fleet Road. 
Fleet Hampshire GU 13 8PA. 



trade and Export enounes welcome. 
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Not quite up 
to the standard of 
Channel 4's animation 
but getting there. 
Timothy Gloss keeps 
things moving. 
. 
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aQ 
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PIKCHACHANJA 



Available on 



CO 



Telsoft. 



FOR YOUR 
SPECTRUM 



Picture 1. 
1 



Picture 1. 



Picture 2. 



Picture 2. 
4 



3 2 

Example 1. If the two pictures do not have equal numbers of lines, 
superimposing two or more lines will complete the picture without 
changing its appearance. 




Example 2. 
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4 GO SUB 3500 

5 POKE 23658,8: PAPER 7: INK 
0: BORDER 7: BRIGHT 0: FLASH 0: 
CLS 

6 PRINT -PRESS S TO SAVE PRES 
ENT DATA*: PRINT : PRINT " 

L TO LOAD DATA"; PRINT : PRINT " 
A TO SEE ANIMATION": PRINT 
s PRINT " ANY OTHER KEY TO 
CONTINUE" 

7 PAUSE 0! IF INKEYS-"L" THEN 
GO TO 3400 

8 IF INKEY*="S" THEN GO TO 33 
00 

9 IF INKEY*="A" THEN GO TO 30 
00 

10 CLS : LET KO-0: INPUT "NUMB 
ER OF LINES 7 ";N 

11 DIM D(N): DIM E(N): DIM Z (N 
) : Din V<N) 

12 POKE 3I000+N#8+1 ,N 
17 LET Z*130: LET X-150 
16 LET NN=10 

20 FOR G-0 TO N-l 

23 LET TI*I: GO SUB 2000: POKE 
31000+6*4, Z: POKE 31000 »G» 4 » 1 , X 
: LET TI-2: 60 OUB 2000: POKE 31 
000+6*4+2, Z: POKE 31000+6*4+3, X 

30 NEXT 6 

31 LET HU-USR 32024: LET HLKUS 
R 32036 

32 FOR G=0 TO N-l 

35 LET TI-1: GO SUB 7000: POKE 
31O00+N*4+G*4,Z; POKE 31000+N»4 

♦G»4+1,X: LET TI-2: GO SUB 2000: 
POKE 31000+N*4+6*4+2,Z: POKE 31 

000+N*4+G*4+3,X 

40 NEXT G 

41 FOR G-I0 TO 20: BEEP .05,6: 
NEXT 6 

42 CLS 

50 FOR G-0 TO N-l 

60 LET D<G+1)«(PEEK (31000+N*4 
♦G»4)-PEEK (31000+6*4))/ 14 

70 LET E (6+D -(PEEK (31000+N*4 
+6*4+1 )-PEEK (31000+6*4+1) ) /14 

72 LET Z(6+1>»(PEEK (31000+N»4 
+G«4+2)-PEEK (31000+6*4+2) )/ 14 

75 LET V(G+1)=<PEEK (31000+N*4 
+G*4+3)-PEEK (31000+G*4+3) )/14 

76 NEXT G 

00 DIM C(N>: DIM U(N): DIM S(N 
) : DIM N(N) 

90 FOR 6=0 TO N-l: LET C(6+l>= 
PEEK (.51000+6*4): LEI U(6+1)-PEE 
K {31000+6*4+1): LET S(G+1)=PEEK 

(3l000+G*4+2>: LET N(G+1)=PEEK 
(31©00+G»4+3> 



100 NEXT 6 

105 LET NUM=128 

110 FOR M-l TO 13 

113 PRINT AT 12,0; "PLEASE WAIT 
WHILE I STORE FRAME ";AT 14,14;M 

120 FOR 5«! TO N 

130 PLOT C(6),U(6): DRAW S(G)-C 
(6) ,N(6)-U(6) 

140 NEXT G 

150 FOR 6-1 TO N 

160 LET C(G)-C(6)+D(6) 

170 LET U(G)-U<G)+E<6> 

180 LET S(6>=S(G>+Z<6) 

190 LET N(6)-N(G)+V(6) 

200 NEXT 6 

205 POKE 32002, NUM: LET A-USR 3 
2000 

206 LET NUM^NUM+8 

210 LET HU=USR 32036: NEXT M 

211 CLS 

215 GO TO 3000 

220 GO TO 50 
1000 FOR 6^1 TO N: PRINT 6;" ";: 

PRINT X(6> ,Y(G) ,A(6) ,B(6) 
1010 NEXT 6 
1020 STOP 

2000 IF INKCY*-"5" AND Z>NN-1 TH 
EN LET Z-Z-NN 

2005 IF KO-10 THEN GO TO 3210 
2010 IF INK£YS«"6" AND XM11+NN 
THEN LET X-X-NN 
2020 IF INKEY*= B 7* 
THEN LET X=X+NN 
2030 IF INKEY*="8" 
THEN LET Z-Z+NN 

2035 IF INKEY*-"1" 

2036 IF INKEYS="2' 


2040 IF INKEY*-"0" THEN BEEP .2, 
20: 60 TO 3230 

2045 IF INKEY*-"9" THEN BEEP .2, 
25: PLOT Z,X: DRAW LZ-Z,LX-X: 60 

TO 3200 
20S0 PLOT Z,X 

2052 PRINT AT 10,0; "X COORD - "-, 
Z;" ";AT 10,16;"Y COORD - ";X;" 
";AT 12,8; "JUMP VALUE - ";NN;" ■ 

2053 PRINT AT 14,8; "LINE NUMBER 
- ";G;" ": PAUSE 

2055 OVER It PLOT Z,X: OVER 
2060 GO TO 2000 

3000 FOR M-l TO 20: NEXT Ht FOR 
c; ! TO 15 

3010 POKE 32017,6*8+120: LET AHJ 
SR 32012 

3011 IF INKEY*<>"" THEN 60 TO 5 
3015 PAUSE 2 

3020 NEXT G 




AND X<176-NN 

AND Z<256-NN 

THEN LET NN-1 
THEN LET NN»1 



3030 PAUSE 20 

3040 FOR G=15 TO I STEP -1 

3050 POKE 32017,6*8+120: LET A»U 
SR 32012 

3051 IF INKEY*<>"" THEN GO TO 5 
3055 PAUSE 2 

3060 NrxT G 
3070 PAUSE 5 
30B0 GO TO 3000 

3200 LET NZ=-Z: LET NX~X: LET Z-L 
Z: LET X-LX: LET KO-10: RETURN 
3210 LET Z»NZ: LET X-NX: LET LZ- 
Z: LET LX=X: LET KO-0 J RETURN 
3230 IF TI-2 THEN PLOT Z,X: DRAW 

LZ-Z,LX-X 
3240 LET LZ=Z: LET LX=X: RETURN 
3300 CLS : INPUT "NAME OF FILE ? 

";N#; IF LEN (N*)>10 THEN GO TO 

3300 
3310 POKE 30979, N: SAVE N*CODE 3 
0999 , N*8+ 1 
3320 VERIFY N*CODE 
3330 60 TO 5 

3400 CLS : INPUT "FILE NAME ? "; 
Ni: IF- LEN (N*>>10 THEN GO TO 34 
00 

3410 LOAD NSCODE 

3411 LET N-PEEK (30999): DIM D(N 
): DIM E(N): DIM Z(N): DIM V(N) 
3420 60 TO 41 

3500 FOR G-32000 TO 32049: READ 

A: POKE G,A: NEXT G 

3505 RESTORE 

3510 RETURN 

3320 DATA 17,0,240,33,0,64,1,0,8 

,237,176,201,17,0,64,33,0,208,1, 

0,8,237,176,201,17,0,80,33,0,64, 

1,0,8,237,176,201,33,0,64,54,0,1 

7 , 1 , 64 , 1 , 255 , 7 , 237 , 1 76 . 20 1 




Thanks to a technique like the one 
American animation experts use, 
Pikchachanja allows one picture to be trans- 
formed into another in a smooth, 15-frame 
animation sequence. 

The pictures consist of a series of straight 
lines, with each line having a partner in the 
other picture. By changing each line into its 
partner you can achieve up to 125 lines, and 
by paring lines differently the animation can 
be changed, so prior planning can add a lot to 
the finished product. 

When you've finished typing in the 
program, run it and you'll see the main menu: 

PRESS S TO SAVE PRESENT DATA 
L TO LOAD DATA 
A TO SEE ANIMATION 
ANY OTHER KEY TO CONTINUE 
Press any key other than S, L and A and the 
computer will ask how many lines arc 
required in the pictures — it must be the same 
number lor each picture as every line must 
have one partner, but see note with example 
1. 

The screen will then clear and the cursor 
will appear, together with informal ion 
concerning the cursor position, the number of 



lines entered and the present cursor jump in 
pixels. 

The pictures arc confined to the upper third 
of the screen for memory reasons. Now you 
can enter the first picture tines in one of two 
ways: 

1. Plot a point, move cursor and.plot another 
point. A line is drawn from one point to 
the other. 

2. Draw a line from the last point plotted on 
the previous line to the cursor. 

Apart from using the cursor keys to move the 
cursor, here are the other controls: 

■ 1 sets cursor jump to one pixel 

■ 2 sets cursor jump to 10 pixels 

■ plots a point 

■ 9 draws a line from last point plotted 

When all the lines have been entered, a 
short beep transfers the first picture to the 
lower third of the screen. Now you can draw 
the second picture in the same way, entering 
lines in the appropriate order so that pairing is 
automatic. 

The Spectrum will then proceed to draw up 
each intermediate frame on the screen and 
store i hem in its memory. When all 15 frames 
have been stored, the screen will clear and the 



pictures arc transformed back and forth in a 
smooth sequence, during which the main 
menu can he recalled by the touch of a button. 

The Spectrum will then proceed to draw up 
each intermediate frame on the screen and 
store them in its memory. When all 15 frames 
have been stored, the screen will clear and the 
pictures are transformed back and forth in a 
smooth sequence, during which the main 
menu can be recalled by the touch of a button. 

The d3ta held in the computer can be saved 
by pressing S while the main menu is dis- 
played. 

Data can be loaded by pressing I- while the 
menu is displayed. Having entered the file 
name the Spectrum will search for the file 
and, if found, will begin to draw up the frames 
and store them in its memory as mentioned 
earlier. The animation sequence present in 
memory can be viewed by pressing A. 

For a copy of Pikchachanja together with 
many otner novel applications, contact mc at 
5 Western Drive, Shepperton, Middlesex, 
TW17 8HJ. Simply send a blank tape and an 
SA£ together with 99p for recorded data 
which can be loaded directly into your 
Spectrum. ■ 
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Listing 1. 

5 s=?4?7 «r«=S01? s&=0 cH"69229 <$*ctrtm 

18 -f.jr'»tto*n r**di. MOkflx.a 
29 SR s s»+a nevt 

39 i^OeffctfrW^rirYt'd*** -rror- end 

toe <«=• r <-****<»**•, 8" tot disk «« 

tie prir.rg **»"carf«|$d$ 
126 P*^3ll9:po4<««32,:3l:po»<#198,2 
130 end 

18088 datj 165. 24$. 74. 74, 41. 254 
10010 data 163, 135 236- 38. 133. 252 
10020 dati 135, 23? 30, 133, 251. 165 
10038 data 243. 41. ?. 168, 155- 250 
10040 data 41. 7. 170, 165, 250. 41 
10050 data 248, 24, 101, 251, 133. 251 
10066 data 165. 252 181. 249, 153, 252 
10078 data 96- 32. 73. 29 189 29 
18880 data 31- 17 251, 145. 251. 96 
18098 data 32. 73, 2?. 189- 37, 31 
ISlOfl data 49 251, 145- 251, 96. 169 
101. data 8, 133, 249, 133, 251. 169 
18128 data 32. 133. 252, 165, 258. 18 
18138 data 10, 18, 24. 185, 64, 133 
18148 d*ta 250 168. 8. 177. 251. 145 
18158 data 2-. 169, 3. 145- 251- 230 
18160 data 249, 238- 251, 288. 242. 236 
18170 data 258. 230. 252, 165, 252, 281 
18138 data 40. 28$. 232 96. 165, 1 
10190 data 41, 254, 133- 1, 159. 8 
18208 data 133, 24?. 133- 251. 169, 32 
10218 data 132. 252 165- 258. 18. 10 
18228 data 18. 24, 185, 64. 133, 258 
18238 data 168. 8, 177. 249. 145 251 
18248 data 238, 249 238, 251, <.<£, 246 
18258 data 238, 250. 238- 252, 165, 252 
10268 data 281, 48, 288, 236, 165. 1 
18278 data 9. t. 133, 1, 96. 169 
182S8 d»U 8, 133. 251. 169. 32, 133 
18298 d*ta 252, 169- 192, 133. 249, 169 
18380 ct»t» 40, 133, 258. 168. 0, 177 
10318 data 251, 145. 249. 165. 249- 24 



10328 data 185. 


1. 1 


133, 249. 165, 258 


10338 data 185. 


9. 


133, 250, 230, 251 


18340 data 288, 


235 


238. 252. 165, 252 


10356 data 201, 


48, 


208, 227. 96, 32 


10368 data 169, 


39. 


11, 162. 30. 120 


10378 data 169 


81. 


141, 20, 3, 169 


18388 data 38, 


141, 


21. 3 169. 1 


18390 data 133, 


247 


141. 26, 288. 173 


•8480 dAta 17. 


288. 


41. 127, 141, 17 


10410 data 20£, 


169 


162. 141. 18, 208 


10428 data 169. 


255 


141. 25, 288. 169 


10438 data 8. 14: 


14. 228, 88. 96 


1O440 data 165. 


24? 


281. 2- 248. 36 


10450 data 178. 


17. 


2&- 41. 223. 141 


10460 data 17, 


288- 


:69, 21, 141. 24 


10478 data 283- 


230 


247. 169- 129. 141 


10488 data 25. 


288. 


'.73. 17. 288, 41 


10498 data 127. 


141 


17. 288, 16$. 49 


18588 data 141. 


18, 


286, 76, 49. 234 


18510 data 173. 


17. 


288, 9, 32, 141 


18528 data 17. 


288. 


169- 2*. 141. 24 


18538 data 288. 


198 


247, 169. 129- 141 


18548 data 25, 


208, 


173, I?. 288. 41 


10558 data 12?. 


141 


. 17, 288, 169. 162 


18568 data 141, 


18, 


288- 184, 168, 184 


18570 data 178, 


184 


, 64, 169- 8, 133 


18580 data 251, 


169 


11, 133. 252, 160 


18598 data 8- 169 


) 145, 251, 238 


18608 data 251 . 


28S 


-748 238, 252, 165 


10610 data 252. 


281 


i 64. 288, 248- 96 


18620 data 169. 


8. 


133, 251. 169. 4 



18638 data 133, 252, 165, 249, 18, 10 
18648 data 18 10. 5, 248, 133- 248 
10650 data 163. 248, 145- 231- 165, 251 
18668 data 24, 185. 1, 133, 251, 165 
16678 data 252, 105- 8, 133, 252, 201 
10688 data 6. 288, 235, 165, 251, 281 
10698 data 48. 288. 229. 96. 8, 32 
18788 data 64 33. 123, 34, 192, 35 




Channel 4 spent £50,000 
to get that pixel- 
spinning logo. Nalin 
Sharma adapts Tim 
Closs' program for an 
economy version for 
your CBM-64. 

So IMPRESSED were we by Timothy Closs' 
Pikchachanja program for the Spectrum — on 
page 94 — that wc asked Nalin Sharma to 
convert it for the CBM-64. His version works 
in the same way as the Spectrum program 
except that it offers 18 rather than 15 frames 





18718 data 0, 37, 64. 38. 128, 39 
18728 data 192. 48, 8, 42. 64, 43 
16730 data 128, 44, 192, 45, 8, 47 
18748 data 64. 48, 128, 49, 192, 58 
18758 data 0. 52. 64. 53. 128, 54 
10768 data 132. 55, 0, 57. 64. 58 
10778 data 128. 59. 192, 60- 0. 62 
10760 data 128, 64, 32, 16, 8, 4 
10798 data, 2. 1- 12? 191. 223, 239 
18808 data 247. 251 253- 254, 120, 169 
18819 data 49, 141, 20, 3, 169, 234 
18828 data 141, 21, 3. 88, 169, 1 
18838 data 141, 14, 220. 169. 21, 141 
18848 data 24. 288. 173. 17, 288. 41 
18858 data 223, 141, 17. 208, 169. 
10868 data 141, 26, 288. 96. 253 

Listing 2, 

10 P0KE53281,15 

48 POK£55,78;POKE51,70POICC56,29 

P0KE52, 29 CLR 
50 P0K£658,128 
58 N0UEDN=766-l 
66 L0DFRAHE-7689 
62 PLOT^7540 
64 SAUFRAME-7562 
66 UMPLOT-7551 
68 SETOP-7712 
70 ZP=248 
80 K«70 

108 REM** X,V ■ LAST POINT ** 
118 REM** XI, VI ■ NEXT POINT ** 
128 REM** T^TAHGENT Y'/X' ** 
158 REM*" H - NUMBER OF POINTS * 
* 

160 REM** DI " PIXEL INCREMENTS 
*w 

165 REM** F = NUMBER OF FRAMES * 
M 

170 REM** 
175 REM** 
180 REM** 
185 REM** 
208 DIMA>C<N,4> 
210 FQRCP-BT0N F0RJ-BTQ4 
228 AV:<CP,J>=8 NEXT NEXT 



238 X=58X1«X:V=25:V1=V;0I=5F=1 

7 

246 PBiNT".r;q.M.[.i.fi.i.m.i.i.iii.: 

1-DRA14 PICTURES" 
250 P0KEZP,i P0KEZP*i,8SYS SETU 
P : REM»*«PAPER < ZP )***! NIC < ZP ♦ 1 )*** 



270 PRINT" 
288 PRINT" 



2 SAUl DATA 
3-LOAD DATA 
4-SEE AN I MA 



298 PRINT" 

T10N" 

388 6ETAS IFAS= ,M 'THEN388 

318 A=UAL(AS): IFAC1ORA>4THEN30B 

313 PRINT'V P0KEZP, 1 : POtCEZP* 1,8 

:SYS SETUP. REMw**PAPER(ZP>**»llltC 

(ZP+i>*** 

317 C=X:D=Y:60SU8ieee 

326 ON A G0SUB2918.488B. 5080, 680 

8 

338 60T0248 

358 END 

3G8 REM *wnt 

36b REM *** DRAM 1ST PICTURE *** 

368 REM *** 

370 F0BCP=8T0N - PR1HT" M.'L'L'1'U1'1'L'L'I' 

l±lilU!TTAB<25>CP"|| " PRIHTTAB<25 

>DI"II D" 

488 GQSUB780 

485 IFAS-"£"THEN 485: REM**f INISH 

MM 

418 IFAS^'ir'THEN 458 : REM*hH. INE<F 

5>*» 

41b REM*** HANDLE PLOT <F1> *** 

420 C=X1:D=YI:60SU81888 

438 A>:CCP,4)=e:REM**JUST PLOT** 

446 G0T0488 

445 REM*** HANOI E LINE (FS> --- 

458 IF CP^8THEN428:REM**CHECIC** 

455 G0SUB888 

468 AX<CP.4>=1 REM**PLOT & LINE* 

* 

488 X=X1V=V1:AX(CP,8)*X:AX<CP,1 

>-Y-NEXT 

485 AZ<CP.4>=2:CP*N+1:RETURN 

492 REM *** 

495 REM *** DRAU LAST PICTURE ** 
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of animation. 

When the program is run, a menu appears 
with four options: 1 Draw Picture; 2 Save 
Data; 3 Load Data; 4 See Animation. Details 
of these options are given beiow. For a more 
general introduction to this cartoon facility 
you arc advised to consult Timothy Closs* 
article. 
Controls for drawing are: 

A/Z = Up/Down 

Cursor up/Cursor left = Left/Right 

* = Decrease Pixel Jump 

T = Increase Pixel Jump 

£ = Finish 

Fl = Plot Point 

F5 = Draw line from last point 

Once the £ key has been pressed, you must 
draw the last picture using the same number 
of points. However, this time the £, Fl and F5 
keys will have the same function — cither a 
point will be plotted, a line will be drawn or 
the program will return to the menu 
according to how the first picture was drawn. 
Once completed, the program will draw and 
store frames I to 16 and will then return to the 



menu. 

Save data — saves the contents of the array 
A% (CP,G) to tape or disc. Then it returns 
you to the menu. 

Load data — loads data from tape or disc, 
and then draws or stores frames 0-17, followed 
by a return to the menu. 
See animation — shows all IS frames in 
forward and then backward sequence. This 
continues until Return is pressed. 
To enter the program: 

1. Type in listing 1 — check and alter for 
cassette/disc and then save "CLOADER". 

2. Type in listing 2 — check and save 
"CART" after "CLOADER". Please note in 
line 80 in listing 2. N is the maximum 
number of points available, tt can be 
increased from 70 by cutting out all the 
Rem statements. Each frame takes up 
2,048 bytes. Four frames are stored under 
the Basic Rom. 

Memory map. 

$0800— $1045 = Basic program 
$1D49— $1F51 -Machine code 
$2000— $3FFF = Hi-res screen 
$4000— $CFFF = Storage for 18 frames 




498 REH *** 

560 r0ttCP=»8T0M ; PRIWT" M?L't!L'L'L'L'L'l!l! 
UU00S"TAB<25>CP"H " PRIHTTAB<25 
>DI"ll C 

518 IFAX<CP,4>=2THEK628 
520 G0SUB7B8 
538 IFAX<CP,4>^1THEH598 
548 REM*** HANDLE PLOT <Fi> *** 
550 OXi:t>=Yi:60SU81088 
570 G0T0610 

588 REM*** HANDLE LINE <F5) *** 
598 IFCP-8THFN550RFM**r:HFCK*w 
595 G0SUB' 

610 X-Xl: -:A>C<CP,2>=X:ftX<CP,3 

>=Y;NEXT 

620 CP=N+1: RETURN 
692 REH *** 

696 REM *** lit I KEV SUB *** 
699 REH *** 

708 0EIAS:IFAS=""THEN788 
70S OXi :J>-Vi:GOSUB2O08:REHw*UNP 
LOT** 

718 IFA$=* , A"TH£NY1=Y1-DI G0T0774 
:RE« **UP*» 

728 IFAS^"Z"THENY1^Y1+DI : G0T0776 
:REM **DN** 

738 IFAS = "t|"THENXl=Xl + Dt G0TO772 
:REM **RT*» 
740 IFAS-"[U"THENX1=X1-D1 : GOT0778 

REM **LF** 
758 [FAS= ,, i"0RAS- , 'ir'0RA5 = ,, f , THEN 

RETURN REM **F1=PL0T £ F5=LINE 
& #>FINISH ** 

755 IFAS="#"THENDI=DI-i: IFDK1TH 
EHDI=i 

760 IFAS-' , t"THEHOI-DI*iIFDI>ieT 
HLNDI-18 

762 PRINTTBB<25)Dni U" 
765 C=X1:D=Y1:60SUB1088:60T0788 
778 IFXi<OTHENXi=3i9:GOT0782 
772 IFX1>319TH£HX1-0GOTO782 
774 IFY1<OTHENY1=0GOTO782 
776 IFY1>47THENY1=47G0T0782 
782 C=X1D=V1 GOSUBIOOO : REH**PL0 
T*» 
784 0010700 

798 REH *** 

799 REH +►** DRAU LINE SUB **# 



865 

see 

X>:H = 



S0R<CX1 X) 



see IF X1=X THEN 

865 IF Yl-V THEN 

810 r^<Vl-Y>/<Xi- 

♦2+CYl-Y>f2> 

820 S=<X1-X>/H REM **AUT0 STEP D 

IFF"** 

838 FORI^XTOXISTEP S 

V3^tHT<V+(T*<I-X>>+.5> 

C=I:D=Y3GOSUB1880 

NEXT RETURN 

REM *** HORIZONTAL LINE 

IF V1=V THEN RETURN 

TOR Y3-VT0V1STEP SGN<Yi- 

C^X:D-Y3-GOSUBie00 

NEX T RETURN 

REM *** UERTICAL LINE 

FOR I=XTOXtSTEP SGN(Xl-X) 

t; -i :D-Y:G0SUB16ee 

NEXT RETURN 

REM*** PLOT SUB ***<C,D>i 
P0KEZP,D:POKEZP+l,8 IFC<256 



848 
850 
860 
862 
865 
870 
880 
898 
895 
900 
910 
920 
990 
1688 



Y> 



THEN1828 

1010 POKEZP+1, lOC-256 

POKEZP+2, C : SVSPLOT : RETURN 
REM*** UNPL0T SUB ***<C,D>* 



1826 

1398 

** 

2608 P0KEZP,D 

THEH2020 

2010 POKEZP+i 

2020 PQKEZP+2, 



POKEZP+1, IFC<2S6 



C=C-256 
SYSUNPLOT 



RETURN 



2900 REM*** DRAW PICTURES 

2910 PRINT'Yl!l!l!l!l!l&l!L!l!i!l!l!l!l! 
POINT NUMBERS" 
PRINT" PIXEL 



2920 

-DO 

3000 

30 te 

3016 
3820 
3030 
3090 
3100 
3110 
3120 



JUMP 



GOSUB370 SYSHOUEDN 

POKEZP+2, : SYSSAUFRAME 

C=X:t>^V:60SUei000 

G0SUB506 

POKEZP+2, 17 SYSSAUFRAME 

F0R«-1T0<F1> 

F0RCP=0T0N 

IFAZ<CP,4)*2THEN3185 

X1=AX(CP,0>+IHT<<<AX<CP,2>- 
AX<CP,0>>*Uyi7>+.5> 
3130 Y1=AX<CP.L>+IHT<<<AX<CP,3>- 
AX(CP,1))*H^17>*,5) 




3140 IFAZ<CP,4>=8THENOXl D-YI 6 

0SUB108B 

3168 IFAX<CP,4>=lTHENGOSUB80e 

3188 X=X1:Y=Y1:NEXT 

3185 CP=N+1SVSM0U£0N 

3198 P0KE2P+2.H: SYSSAUFRAME 

3208 NEXTURETURN 

3998 REM*** SAUE DATA *** 

4888 SYS7981 

4882 PRmr'LJl'fcL'L'l'L'L'l'l'l'l'LU'L'. SAU 

IMG DATA " 

4605 PRINT*'ENTER FILE NAME" 

4618 INPUTNMS 

4626 PRINT"liJT"APE OR L3&51SK ?" 

4038 GETXS: IFX$=""THEH4e38 

4848 IFXS=' , T"THEN468e 

4858 IFX$<>"D ,, THEN483e 

4066 0PENl,8,4,"e:"*IIHS+",S,M" 

4878 G0T04898 

4888 0PEN1,1,1,NMS 

4898 KJRCP 8ION-KJHG-0I114 

4108 BT«=A/<CP,6) :PRINT«»1,8T 

4118 NEXT 

4128 NEXTCL0SE1 

4138 RETURN 

4998 REM*** LOAD DATA *** 

SOBS SYS7981 

5082 PRINT"! l'I'l-DfM»MiM»HliliIil LOA 

DIN6 DATA " 

5085 PRINT"ENTER FILE NAME" 

5018 IHPUTNM5 

5028 PRINT"iar?APE OR UD5ISK ?" 

5836 GETXS: IFXS-" ,, THEN5830 

5048 IFXS~ ,, T ,, THFN508e 

5058 IFXiO'^'THENSeSO 

5666 0PEH1,8,4,"0."+HMS+",S,R" 

5876 G0T0569B 

5886 OPENi.l,e,NH$ 

5698 F0RCP=i8TON:F0RG=0T04 

SlOe IHPUTt«l,BT:ftX<CP,G>-BT 

5110 NEXT 

3128 NEXTCL0SE1 

5125 P0KEZP,1 POKEZP+1, OSYS SET 

UP 

5130 F0Rt*=8T0F 

5146 F0RCP-6T0H 

5156 IFAX<CP,4>-2THEN5210 

5160 X1=AZ(CP,0>+INT<((AX(CP,2>- 

A/.<CP.0»)*U>'17> + .5) 

S170 Y1-AZ<CP,1>+INT<<<AXCCP,3>- 

A/C<CP,i>)*Hyl7> + .5> 

5180 IFAZ<CP,4>^8THENC-X1 D-Y1:6 

0SUB16M 

5196 IFAZ(CP,4>^1THENG0SUB880 

5268 X=X1:V=Y1NEXT 

5216 CP=M+1 SYSHOUEDN 

5226 P0KEZP+2,MSYSSAUFRAHE 

5238 NEXTU. RETURN 

5998 REM*** SEE AH1MAIIUN *** 

6886 f'RINl'Vt'L'liL'L'iL'L'liUUL'llULs AN1 

MAT I OH " 

6865 f ilRW-HTiJF 

6818 POKEZP+2, WSYSLODFRAME 

6830 HEX! 

6835 6ETAS: IFA$=CHR$< 13) THEMRETU 

KN 

6046 F0RU=FT08STEP-1 

6850 POKEZP+2, HSYSLODFRAME 

6070 NEXT 

61O0 GOToeees m 
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A 

ATARI 

tfr 



Commodore 64/ 
Atari Disk 
Commodore 64/ 
Atari Cassette 




You've experienced his 
barbaric world in movies, 
novels and comics. Now Co nan 
is ready to spring to life in 
your home. 

So flex your muscles and 
prepare to do battle. 

Your mission is to slay Conan's 
wicked rival and bring home a 
bounty of gems. Blocking your 
way are fire-breathing dragons, 
poisonous scorpions, vicious 
bats and other deadly 
adversaries. 

If that wasn't enough, you also 
have to fight your way through 
dark caves and dangerous 
dungeons, while looking out for 
mysterious creatures waiting 
their moment to attack! 






£14.95 
£9.95 



FAMOUS FAC 




TM 



from 



Datctsoft 



THE LEGENDARY 



1 Twenty Secret Chambers • Dazzling Graphics 
• Unique Multiple Player Options 

Spectrum 48K £7.95 

Commodore 64 Cassette £9.95 

Commodore 64 Disk £14.95 

Atari Disk/Cassette £14.95 



.*«»*>, 



mm 



U.S. Gold Limited. Unit 10. 

Parkway Industrial Centre, Hcncage Street. 

Birmingham B7 4LY. Tel: 021-3 59 3020. 



1 ■.■...-.-.- 



■mpmiifc.lM. 
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SCREEN IS a machine-code program for the 
16K ZX-81, enabling the creation, editing, 
moving and storing of any rectangular block 
of the screen. The following facilities are 
included. 

■ Any block size from one character to a 
full screen may be defined on the screen. 

■ There Is full on-screen editing, and all 
single characters — including graphics 
and inverse — are available directly from 
the keyboard. 

■ The whole block is stored in a Rem which 
is automatically adjusted In size. 

■ Cursor movement may be selected as 
either automatic increment which is 
useful for text input and character 
repeats, or cursor key dependent which 
will assist in the creation of graphic 
designs. 



■ Once dofined, the block may be moved 
on screen using the cursor keys. It may 
be erased, printed in its last position, or 
the print position may be altered to any 
part of the screen. 

■ Also included is a fast screen clear. 
Possible uses for Screen include creating 

and storing graphics pictures, animation of 
games, saving and printing text and data. 

The program is 1,066 bytes long and is 
contained in two Rem statements. To enter 
the program, first type in 1 Rem and 535 
characters. This is best done in fast mode, 
repeating one character until three short of a 
full line on the 17th line. 

If correct, Print Peek 17049 should give 
118. Edit this line to 2 Rem and delete four 
characters. Print Peck 17586 should give 1 18. 
Type in the hex loader program in listing 1. 



Using this, first enter the machine code in 
listing 2 — start 16514, finish 17048. Then 
run again to enter listing 3 — start 17055, 
finish 17585. 

To save time in the event of a crash it is wise 
to save the program at this stage. 

Testing can only be effectively carried out 
by following the instructions. 

If a crash or problems occur, then the 
machine code may be checked using the 
program in listing 4. Hold down any key and 
listing will progress. The program line follow- 
ing 2 Rem cannot be removed at any time, but 
it may be edited to a minimum length or used 
with this program, e.g., 3 Rem. 

To enable the program to run, an existing 

Rem statement must be specified. The Rem 

(continued on page 101) 
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Announcing 



MAXAM 



for the AMSTRAD CPC464 



The start of a complete Expansion System. 



SIDEWAYS ROMS at last] 
No more loading . . . 
Leaves 40K free! 



The perfect system: 
'All powerful Assembler 
'Complete Disassembler 
'Full screen editor 
'Multi-function Adaptor 
'Huge expansion potential 
in one simple unitl 



So easy to use and team 



10 


nntlORY HI MEM- 10 # 


20 


tttrt'HIHtHtl I 


30 


: ASSEMBLE, «»t*rt / 


40 


•get 


start f 


SO 


* 1 ion 


t fcFFrF f 


60 


'ORG 


»t«rt I 


70 


*CP 10:SCF:RfcT Z J 


80 


"Kb I 


l.S.H/l-2 f 


<?0 


*0**i 


bbi>2B 1 


100' JP start 


UC 


"END 





Meet MAXAM — a new lull-feature no-compromise 
Assembler/Disassembler/Editor - with a difference. It's in 
a very full 16K EPROM which plugs directly into the 
AMSTRAD. No waiting while it loads — it's always there! 
You can still use the Disc unit. You also get, as a bonus, a 
new expansion socket for Amor's new range of Sideways 
ROM cartridges (containing, for example, our forthcoming 
Word Processor I. 

MAXAM uses no BASIC RAM space. It lets you mix BASIC 
and Machine Code - just like the BEEBI Or. you can 
assemble direct from the Editor, and you can even use the 
Editor to edit BASIC programs! 

MAXAM is ESSENTIAL softwae for the AMSTRAD 
enthusiast. 

Cassette (reduced specification): CI 3.50 
Disc: €26.90. All prices include p. & p. 

MAXAM in ROM E59. 90 





High Quality Software 
Software Houses: Wv have the perfect low cost system for software in ROM! Talk to us! 



technical Data 
'S«p« Tail 3000 Iwi'min aitttnbly *Con 
frtJddlul Attwnblr 'PLm fngloh *rr« 
rrwjjafln 'FtsT Eiprnuon (valuation "tin- 
(emitted label nam** 'Oirtcln-t indug>: 
OflC. BYTE. WORD. TEXT. RMFM. IFT. IF, 
GET. PUT. LIMIT, CODE. NOCODE. READ. 
Command! include: LIST. MILIST. IISTP. 
TITLE. PACE. REN. WIDTH. DUMP 
'Menudrrvtn Sciwn Editor includes move 
copv and delate bloc, tafcj search and 
replace, print alpart ot text, leaJSavc 
all'pjrl of ten. DocitiOM version only. 
Regal* display. Memory Edit commands, 
breatpiwil, ilrirwj seaich in RAM. link lo 
AMSOOS. 
Trchaieal Enquiries 01 86? 2174. 



Cheques/P.O.s to: Arnor Ltd, PO Box 619, London SE25 6JL. Order Hotline 

01-653 1483 (2pm-6pm) 



::-: 
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SPECTRUM 



&&* 



THE MACHINE CODE 
SYSTEM 



one of the all too feu) jewels of 
Spectrum programming . . . 
deserves a place in every serious 
programmer's library" 
(Simon Sprinqett — Popular 
Computing Weekly— June 1984) 

". . . the uthole package is very 

I net idly and easy to use . . . can be 

highly recommended for [hose ivho 

are just about lo start programming 

in Machine Code." 

(Phil Holliday — Your Computer 

-May 1983) 

Fully compatible with 

MICRODRIVES/NETWORK/RS232 

(with Interface I) and most 

popular Centronics interfaces for 

80 col. printout. 



AMSTRAD 



THE MACHINE CODE SYSTEM 



rtUlURESiiU 




* Both programs in one package 

* Many NF.W FEATURES 

* Compatible with CASSETTE and 
DISC 

AVAILABLE SHORTLY 

* Send S.A.E for fully detailed leaflet 

* Available from many computer 
shops, or by hASI mall ->.ut-r by 
sending a cheque/RO 

Ctepl YC. Pictures*, - . . W Hill. West Wickham, Kent BR4 9BB 



PICTURESQUE 

oiCTURESOLIF 



POOLSWIN 

THE ULTIMATE POOLS PREDICTION PROGRAM 

• MASSIVE DATABASE Poobwinner is a soptusticjrcd Pools 
prediction aid It comes complete with the largest database 
available 22000 matches over 10 years. The daiahas* update* 
automatically- as letuJu come in. 

• PREDICTS N« rust SCOREDRAWS, bw AWAYS. HOMES 
and NO SCORES. 

• SUCCESSFUL SELEC guarantee that Poolswinncr performs 
sHTTiiftcantly better titan chance 

• ADAPTABLE Probabilities ale given on every fixture 
choose as many selections as you need for your bet The 
precise prediction formula can be set by the user you can 
d ev elop and test your own unique method. 

• SIMPLE DAT* ENTRY All Engttsh and Scorush team names 
are in the program. Simply type in Iho reference numberv Irom Irn- ««-T#mi Or u»« FTXf3"N 
to produce fixture Us automatically (see below). 

• DISC MICRODRIVE COMPATIBLE All versions (except Apple and BMlareiuppSied 
on tape, with simple instructions for conversion 10 disc nucrodr w operation. 

(This seasons results are supplied with the package so (hat prediction* can starl tmmedMiely.) 
AVAILABLE FOR Spectrum (48K). Commodore 64, VhC 30 { H6K). AMSTRAD 
CPC 464. BBC B, Atari («K) ZX8 1 1 16K). Dragon. Apple 11 IBM pc 

PRICE £15.00 (.ill inclusive) 




tVusvjT * vf- drUl*r«J 
instruct**! iv«o*-.'#r 




Zmmm 



AT LAST: No more struogtina tor hours to get the 
fixture hst iwo the computer JTXCEN has been 
programmed with *L' Engluih *r.d Scottish 
fixtures for I964S. Simply typo m the date, and the full uxtuio Ust a 
ucnuratud in seconds. Fully compatible with Poolswinner 
POOIiWTNNERwithFLXGEN £16.50 (ail inclusive) 
Fixgen alone ES.SO 




COlffiSEWINNERvs 



Coursewinner is designed to 
allow you to develop and (est 

THE PUHTERSCOMFtTTER PROGRAM ^^Sil^ScawSS. from 

daily newspapers or 'Spotting lalo', the most important factors or. be input and 

analysed. The program is supplied with a database detailing best trainers and 

jockeys, and effect of the draw (or all Brash courses. (Hat & National Hunt.) 

AVAlUUU.I"OKSpectram(4a)U.CainmxSi»ee4 S8C(»l,0r»o«. AianKUC) Apple n 

PRICE £12.50 (all inclusive) 




AVAILAB1.E (RFTURM OF POST; FROM 






phono 24 hra SOI'IWARI! phone 24 his 

37 COIJNCILLOR LANE. CHEADLE, CHESHIRE. S 061-428 7425 
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(continued from page 99) 

should initially contain no characters, and any 

line number, except 1 and 2 of course, may be 

used. 

To specify the line number N, if N is less 
than 256, then enter: 

POKE 17055, N 

POKE 17056, (DEFAULT 0) 
If N is greater than 255 then enter: 

POKE 17055. N — 256 * INT (N/256) 

POKE 17056, INT (N/256) 
Call the program with Rand USR 17254. 
Whcti -i Rem is used for the first time, key 1 
must be pressed next to enter the edit screen 
mode. Subsequently, when a question mark 
appears in the bottom left-hand corner one of 
the following 1 to 6 functions may be selected 
by pressing the corresponding number key 
and 7 by pressing Ncwline. 

1. Edit screen 

2. Erase and move block 

3. Move block without erase 

4. Erase block 

5. Erase screen 

6. Print block 

7. Return to Basic 

Function I enables the editing of the whole 
screen, definition of the block size and 
copying the block into a Rem. The cursor 
position is shown by a flashing character, a 
blank will Hash as a black square. This 
position may be moved anywhere on the 
screen using the cursor control keys wirh 
shift. 

Moving horizontally, on reaching the end of 
a line, the next position will be at the opposite 
end of the next line vertically, depending on 
the direction of travel. Initially, when a 
character is entered the cursor will move to 



the next print position thus allowing faster 
input of text and data and also resulting in 
character repeat at flash speed if the key is 
held down. 

By pressing shift and function together, this 
automatic increment is cancelled and move- 
ment is by cursor control keys only. This will 
enable easier construction of graphic figures 
etc. Pressing shift and function again will 
return to automatic increment. The cursor 
will not move out of the confines of the 
screen. 

The mode letter will appear in the bottom 
left-hand corner of the screen. Initially N, this 
indicates that the normal single-character face 
values of all keys arc available. Pressing shift 
and graphics characters will have those as face 
value. 

Shift and rub out will give an inverse I, 
indicating that all keys arc now the inverse of 
face value. Shift and edit will return mode to 
N. The mode may be changed at any si age 
and in any sequence. 

The definition of the print position and 
block size is achieved as follows. To the right 
of the mode letter is a number, 1-3, which 
indicates the next print position or block size 
value that is to be defined. A) indicates the 
top left-hand corner of the block. To define 
this, move the cursor to the required position 
and press Ncwline. A2 will now appear, 
indicating that following ihis last procedure 
you may define the lop right-hand corner of 
the block. A2 then indicates that you may 
define the height or number of lines in the 
block and only vertical movement is necessary 
for this. 

Once the 3 has appeared, editing the screen 
can be carried out at any stage up to Ncwline, 




when the block is copied into the designated 
Rem which is adjusted in size to suit. 

Once entered, the whole procedure must be 
completed. Any attempt to define impossible 
positions in stages 2 and 3 will result in a 
return 10 stage I, but all data on screen will be 
retained. The block si7c may range from a 
single character through any rectangular form 
to a full screen. After Ncwline on 3 there is a 
return to a choice of function. 

On pressing the key, for function 2, "M.E." 
will appear in the bottom left-hand corner and 
the top left-hand corner character of the block 
will flash. Using Shift and the cursor keys the 
whole block is moved and the previous 
jmsition is erased. 

The block will disappear off the right-hand 
edge of the screen until the Hashing character 
is at the extreme right. The next move will 
result in the wbn'c block being printed one 
line down at (he far left of the screen. 

With left-hand movement the reverse will 
(continued on next page) 



Listing 2. 1 Rem. 

16514 1D011E021F-872004 = 264 

16522 2105228323032485 = 410 

16530 3681X822A073784 = 609 

16538 39063E862608380A = 371 

16546 29092B8A2C892D88 = 593 

16554 2A0C40233E33CDF5 = 716 

16562 41CD29411803CD1A = 634 

16570 41FE7520F9CD2241 = 1021 

16578 3EAECDF541CD2941 = 1062 

16586^ 1803CD1A41FE7720 = 728 

16594 V 03CD2241E63FC680 = 926 

16602 18F03EACCDF541CD = 1218 

16610 29411803CD1A41FE = 683 

16618 742003CD2241E506 = 690 

16626 1621814023BE2328 = 548 

16634 0410F918017EE118 = 669 

16642 E3211C413E008E20 = 637 

16650 023E0C77E11818C1 = 661 

16658 18C8C11897C118A8 = 977 

16666 77 1800CDA94 11807 = 613 

16674 E3010700ED42E3CD = 970 

16682 7941E5C0984128DC = 1100 



16690 FE7928COE147C640 =1178 
16698 7838EC112100FE70 = 828 
1.6706 2821FE712822FE72 = 882 
16714 2823FE732824FE74 = 890 
16722 28BDFE7528BCFE77 =1201 
16730 28BB3DFE7528023C = 761 
16738 C9C1C9CDE44U8BF = 1308 
16746 CDD64118BACDBE41 = 1154 
16754 18B5CDA94118B07E = 970 
16762 F5FE0028043E0018 = 629 
16770 023E80770E300600 = 379 
16778 10FE0D20F9F1770E = 938 
16786 30060010FE0D20F9 = 618 
16794 C9CDBB02444D5114 = 841 
16802 C8CDBD077E15C9FD = 1202 
16810 7E3EFE1F2009CDD3 = 930 
16818 41D823FD363EFF23 = 975 
16826 FD343EC9FD7E3EFE = 1263 
16834 002009CDE141D82B = 795 
16842 FD363E202BFD353E = 812 
16850 C9110000FD7E3DC6 = 856 
16858 EBD819FD343DC911 = 1060 
16866 0000FD7E3DD601D8 = 871 



16874 ED52FO353DC901FA = 1138 
16882 02180301F802E52A = 551 
16890 0C400977E1C93E15 - 713 
16898 4690O8233E1F4690 = 772 
16906 D8237E060190D83E = 806 
16914 204690D8237E0601 = 630 
16922 90O83E164690C9CD = 1064 
16930 A142E506047E3DFE = 907 
16938 75286A2310F7E1E5 = 1015 
16946 CD004230052E16CD = 597 
16954 BF42F146E51 12100 = 831 
16962 2A0C402378FE0028 ■ 567 
16970 031910FDEBE1234E = 870 
16978 EB09EB47234E237E - 824 
16986 2X9CD2142F5D504 = 1002 
16994 C506007EFE76282B = 784 
17002 EOA0E280421A3DFE ■ 1158 
17010 75280218EE41237E = 647 
17018 FE76281710F8C1D1 = 1101 
17026 F1FBD511210019EB = 999 
17034 El 30C8F53E 159038 =1014 
17042 0418CBC1C1C1C9 = 1011 
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(continued from previous page) 
occur. Also the block will disappear from the 
bottom of the screen, but only until the top 
line is on the bottom line of the screen. The 
print position is automatically altered so sub- 
sequent printing of the block will be in the 
last position. If the block is only partly shown 
on screen, the whole block is retained. 

Ncwlinc will exit from the routine and 
return to the choice of function. 

Function 5 is the same as function 2 except 
that the previous position is not erased. An M 
will appear at the bottom left-hand corner. 
Function 4 erases only the specified block. 
Function 5 fast-crascs the whole screen. 
Function 6 prints the block at the specified 
position. Function 7 exits from the routine 
and returns to Basic control. 

Delete the hex loader 

At this stage, if all of the routines have been 
checked then the hex loader program may be 
deleted but do not remove the line following 
bne 2. 

Several of the routines in the program may 
be used directly and therefore be of assistance 
in programs. Their addresses are 3S follows: 
16554 Screen edit and block definition 

only 
16988 Prints block 
17057 Returns address of the first 

character in the designated Rem 
17197 Clears screen 
17216 Erases block 

The following arc useful addresses: 
17254 Stan Of main program 
17055, 17056 Designate Rem — low, high 
16775, 16786 Flash speed — off, on 

The Rem statements containing a block will 



have an extra four characters at the beginning. 
The first two define the top left-hand corner 
of the block and use the same values as a Print 
At command. The third is the length of the 
line, width, and the fourth is the number of 
lines, height. 

These numbers may be altered directly and 
a routine is included to find the address of the 
first number, therefore 

LET X = USR 17057 
will give X that value and so Poke X, Peck (X 
+ 1) will print the block one step down the 
next time the print routine is called and Poke 
(X + l), Peek (X+l) + 1 will print the block 
one step to the right. A blank line included 
when the block is defined will provide trailing 



Listing 4. Hex check. 




290 


GOSUB 240 




300 


FOR A=S TO F STEP 8 




310 


SCROLL 




320 


PRINT A; " "| 




330 


IF INKEY$ ■ "" THEN GOTO 
330 




340 


FOR G=0 TO 7 




350 


LET P=PEEKCA+G) 




360 


LET B=INT(P/16) 




370 


LET OP-l6*B 




380 


LET A$=CHR$(B+28)+CHR$<0 
28) 




390 


PRINT A$; 




400 


NEXT G 




410 


NEXT A 












blanks to erase the previous position. Out-of- 
range values will slop the program and give an 
error N. 

The flash speed may be altered to suit you. 
The byte address 16775 controls the character 
off time and 16786 the on time. Initially both 
have the value 18 but may be Poked with any 
number between 1 and 255 — the larger, the 
slower. 

Controlled by timing 

Other functions are controlled by this 
timing and so too fast a speed may result in 
loss of program control. Although the 
program is essentially crash-proof, beware of 
the following. When using a Rem for the first 
time, always use the Edit screen mode, key 1 , 
first and do not use the program while scroll is 
effective. 

Cassette including a copy of Screen and a 
full renumber program may be obtained for 
£3 from KM Stcnlakc, 162 Rrooks I-ane, 
Whitwick, Leicester LE6 4DF. 



Listing 3. 2 Rem. 

17055 00002 17D40ED5B9F 
17063 4246234EEBA7E042 
17071 2816EB234E234609 
17079 237EFE7620E72E1A 
17087 FD7500ED7B0240C9 
17095 210300193EEABE20 
17103 ED23444DC93E2ACD 
17111 F0410600180206C9 
17119 213F43703E32CDF5 
17127 41CD5C42CDA1424E 
17135 2346ED433D40CD21 
17143 42EBCD7941E5CD9B 
17151 41E128F6112100FE 
17159 70CCE441FE71CCD6 
17167 41FE72CCBE41FE73 
17175 CCA9413DFE75C8CD 
17183 3F43CDA142ED4B3D 
17191 4071237018BB2A0C 
17199 40230E1606203600 
17207 2310FB230DC818F4 
17215 00CD2142EB04U21 
17223 00F5C541E5360023 





17231 


709 


17239 


954 


17247 


524 


17255 


868 


17263 


997 


17271 


579 


17279 


927 


17287 


544 


17295 


837 


17303 


938 


17311 


772 


17319 


1281 


17327 


880 


17335 


1394 


17343 


1261 


17351 


1275 


17359 


935 


17367 


589 


17375 


227 


17383 


818 


17391 


593 


17399 


825 


17407 



7EFE76280210F6E1 ■ 1027 17415 

19C1043E 16903805 = 511 17423 

F13DC818E4C1C9CD = 1353 17431 

5C42210000223D40 = 350 17439 

3E00CDF0413E0FCD = 854 17447 

F541CD7941E5CD9B = 1290 17455 

41E128F6FE1DCCA7 = 1230 17463 

43FE1ECCD442FE1F =1118 17471 

CCDD42FE20CC4043 =1112 17479 

FE21CC2D43FE2228 = 931 17487 

C63DFE7520C4C9E1 = 1284 17495 

21000J3223D40CD5C = 489 17503 

423E1DCDF041CDAA = 1042 17511 

40E5FD4E3EFD463D = 1070 17519 

C53E1ECDF041CDAE = 1178 17527 

40C1FD7E3E9138D7 =1114 17535 

5714C5D53E1FCDF0 = 1055 17543 

41CDAE40D1C1FD7E = 1289 17551 

3D9038C33C5FD5C5 = 1021 17559 

435A160021000019 = 237 17567 

10FD1E0619E5E522 = 822 17575 

3F40CDA1422B2B46 = 715 17583 
2B4EED434140E3ED = 1018 



4B1C400923A7ED72 
300AE1D1732372CD 
230F1807060A3310 
FD1884ED4B41402A 
3F40A7ED42E5282A 
E5F5CDA1422A4140 
092B2BEB2A1C40A7 
ED52444D03F1380A 
19D1EB19EB03EDB8 
1808E1D5EB19D1EB 
EDB0010209210C40 
5E235623E5C5D5C0 
A142D1C1A7EO5230 
0FE1E3E519EBE1E3 
2B722B7323231801 
EU0DD2129400D06 
0120D5CDA142C1D1 
7223730123722373 
C506004A7B23D1E3 
19D1C5E5EDB00121 
00E109C13D20F3CD 
2B0FC9 



v 
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tteet the Gang! 




Werteft 






ST EVER MULTI-ROLE ARCADE ADVENTURE 

Includes Hit Single on reverse "Everyone's A Wally" performed by Mike Berry 

Spectrum 48K £9.95 

Commodore 64 £9.95 

Available shortly On Amstrad CPC 464 44 The Broadway, Bracknell, Berks. 0344 427317 




QLilCKPLOT 

if » "A"> 'HEN 400 1 I M^ ~3»g 

• •» 37 V « ASC<A»>-48*7.IA*>-9-l /9Er ^ttaflafcaaScsB 

__ «- -« - ' r ^„nn ,u ..I.M I INFMKDERI I//S ^HI ■,■ 



Program t. 

la REM 

20 RE" ** C64 OUICKPUOT 

30 REM »• G.HATTO JAN "85 

40 REM #»«*#•#•♦*******"•**•"" 

50 : 

-.3 : 

70 POKE631,l31sPOKE198,l 

88 POKEi4*256,0:POKE44,64:NEU 

Program 2. 

lis REM •••••••••••••*•»***•••* 

->a REM •■ QUICKPt-OT LOADER ■• 

3B rem .. G.HATTO JAH-B5 •» 

48 REM ••»»»••••»■•**""**•**"■"•" 

SO ■ 

60 t 

78 rlAXNUMBER • «B 

ea 0£F FN LIMENUMbCK<A) - P»K<*3»«»€SKt 

64)0236 

188 KfcAO ADDRESS _■ „ 

liS W COUNT- J TO rWXNUKW-R.QOSUfe 2381 R 
EAD CHECKSUM _^.«..«je«fli 

t2o if sum <> occkbuh then p*int"Cmecks 

UK FRRCW IN "J»N LlN£NUH8ER<B>,tND 
138 L - FN LIN£NU»16CR(e>.PfilNI L 
40 IF ADDRESS <> L*B THEN PftlNT"LlN£ NU 
MueR-lLj- NOT IN ORDfcR-'END 
ISO NEXT COUNT 

160 '- — 

170 pklNljPRINT- HIRES- 

IW PRINT- SV04896, INK. PAPER. GCLfcAR 

19B PRINT. PRINT- PLOT -" 

280 aft INT > SVS43»B.X.y.PL0T/UNPLOT 

218 FNO 

320 : 

238 SU" ■ B 

140 FOR 1-1 TO B:READ ENTRY* 

230 bOSUb 310 

260 POKE ADDRESS^ ENTRY 

278 ADDRESS 

200 NEX1 I 

298 RETURN 

SOO i 

310 IF LENIfcNTRYOI <> 2 TMEH 400 

328 At - RIGHT*(ENTRY*,l).liOSUB 368iENTK 

330 A»'- LEFT* (ENTRY*, DlGOSUb 368.TNTR 

Y - ENTRY*V«16 
340 RETURN 
;58 I 
360 IT A*<"8" OR A»>7F- 



ADDRESS»li»JH - SUN-ENTRY 



OR <a*: 



MID A 



( "A"> IHEN 400 
378 V * ASC(A*>-46+7»«A*>" 

JOT RETURN 

480 PRINT "DATA ERROR IN "tFN LINENUHDER" 

IttlM 
418 I 

428 DATA 4896 

489/, DATA AD. B6, 82,85. 9b, AD, 21 ,08,181 1 
4184 DATA 29. 8F. 85, 9C, 28,19, 18,28.4^8 
4112 DATA 62.ie.2O.*n,JB.20,0A.lOw0.. 
4128 DATA 6a,A0,80,A9,2C,Dl,7A,D8,1008 
4,28 DATA 24,28,9b.b7,B6,98.A8,88.«M 
413* DATA A9, 2C, 01, 7A, 08,17, 28,98.96- 
4144 DATA b7,0A,29,8F,05.9 C .A8.88,826 
4132 DATA A9,2C.Dt.7A.D8. 07, 28,98.946 
4168 DATA D7.Ea.B8,F8.8^, 28. 49,10,77, 
4168 DATA 68.A9.80,A0,28.85,4E.B4,BO8 
41/6 DATA 4F,A9.0H,AA.Ae,91,4F,C8.1O09 
4,84 DATA 0B,FB,E6.4F,£8.E8. 20,08.1464 
4197 DATA F4.60,A3,9IJ,OA,8A.8A,0A,700 
4200 DATA 83,9C,A0,8«.9Y.8O,8«,99,6^ 

4188 DATA O0. a ^«'' v < UB ' eW ' 9 ?'f?'?a'r^o 
4216 DATA CO,D0.Fl,68,A9,14.eD, 8. 899 

4224 DATA »,AD, II. 08,29, DP, "0.11.1028 
4232 DATA 08,68. AD, 10. DO. ;~9, 80.09.767 
4240 DATA 28, OD, 18,08, AD, 11. DO. 89,8-0 
4240 DATA 28.BD.U. 08,68. 78. A9.D3. 996 
4-^6 DATA AB. 10. OD. 08, B3.8C. 01,0^.464 
4264 DATA A7 .64 ,A8 . 1 ,8D, 14 ,03,UC.»-9 
4272 DATA 13.03.58, 68, 28. bA. 10. 4L, -.IB 
42O0 DATA ^l,EA,A3.C3.t3.Ft.03,FE,140- 
4288 DATA F0. 0C,C9, 83, D8.0A, AD, 11.866 
4296 DATA DB.2V.20.ro,O4 .28.7C, 18,697 
4304 DATA 6B,2e,0A,ie,6e.BA,3B,0>,-^7 
4312 DATA 2a.7C.lO.4C.Bb.E3,20.rD.BV9 
4-20 DATA AC,28.Eb.R7,86,9B,28,M, IB* 
4320 DATA r.7,86,B2.30.A9.C/.E3,9B.ll27 
4336 DATA D8,8S.A2,0E.4C,D3, 18.83. 793 
4344 DATA 9C,4A.4A.4A,A8,A5,13.4A.BBA 
43S2 DATA 08,FO,A3,14,9O,B6,2C,t..:,18Zl 
4360 DATA El, D8.C7, 18.29.1-8,79, 30. 1154 
4368 DATA 1 1 .03.46 .A3, 15,79,01 , 11 ,6-~ 
4X76 DATA 83,4F,A3.9C,29,0/.AQ.A5,9,4 
4384 DATA 14, 2V. 07, AA, A3, 02.F0,08,6.,3 
4392 DATA DD.6A, 1 1 , 1 1 .4E.91 .4C.60. /-6 
4480 DATA Db,72,ll,31,4C.91.4E.60./6A 
448U DATA 80 , 40,08, C8.80 .40 .H0.C0.76O 

4416 data BO,4e,8e.co,00.ao.8O,^W' 7 6o 

4424 DATA OB.48,BO.CB,0O.«O.B0.CO./68 
4432 DATA 00.20,21 .22. 23, 25,26, 27, ,.'40 
4440 DATA 2O.2A,2B.2C,2D,2T r .30,-l,-^H 
4440 DATA 32, 34, 33, 36. 37, 39, 3A,3b. 438 
4456 DATA 3C.3E .08,48. .0, 18, «fl.O* .»« 
4464 DATA 02,01 , /f ,»*, Of ,EF,r7 ,rO, 1-8, 
4472 DATA (-IJ.ht. 88, BO. 88. 80,08.80. -.M7 




Assembly listing. 



it 
;* i 
jo ■ 
*e ■ 

30 l 

** I 

70 1 



c*« uuiOPLDt 



ice i 

1,0 ) 

>20 ■ 

130 l 
148 

16* I 

I7B KAECADt* 
I BO HSCWtN 

ivv) vioLocntf too icioae 

200 , 

r;'a > 
.•-.o | 
?*• i 
«« i 
- *• i 

270 , 
TOO t 
?VI» , 
-»■ i 
310 COL 
-,T9 INK 
•■■* ►»(* 
«• I 
390 l 
36* HIRfS 



!•/ I /IB 



IN flAQIr TO(tfr»«l< M1IH 
FULL CONTfrOL OvtR T« 
HI-ftC80LUTtOH OCftCOH. 



400 



310 I 
320 i 



When a Bask; error occurs in the high- 
resolution mode on some Basic extension 
packages, the resulting error message is dis- 
played in an unreadable form because of the 
way in which the video chip works. This can 
be a real problem when developing Basic 
programs. I» is also difficult to switch between 
one display mode and another withut remem- 
bering a long scries of Pokes. 
The following machine-code program runs 



340 
330 



GCTCARAnO 



OCTS PAftAMCTFRB IgH 1ME 
INK. PAPCR AND HIOM- 
KCSOLUTIDN 5C*t£N IXtAh 



OHO *,000 



COll 
EOU 



•••• HIW13 •••♦ 



soo up HlaH-nesck.uri(M 

SCKCCN ANC t-SAOlTS TtC 
"OOL MV <P7i AND ERROR 
►WW01.CR. 



COU •0306 

ceo •«« 



••'■• : 

3HO TIIPT* EOU «/A 

S9B CCTkYIC COU fO?** 

t.CO I 

»ia i 

6r« &cit.-*Aft toy *faa 

*30 LM • ' , 

*•« an- <mrini,v 

*so W* OCLR 

hTl iw 



V>9 
4oe 

4)0 | 
4JB 

430 
440 
43« 
4M9 
47a i 



LOA OOL 

3TA INK 

LOA VI0C0CH1P-*=| 

AND 410F 

8IA PAPER 

JBh UC1PAHARS 

J2R 5CTC0LRC 
J«* B»:vrCTB 
JSR GF.TblTnAP 
RTO 



670 
600 
»<<• ( 

TOO 
7,0 

• 
740 I 
730 
7»0 
//a 
roe 
7« t 

mo 



l.tJ 

ObO 

070 

eso i 

BV8 OCLN 

4)00 OPCXII 

?10 i 

920 , 

»30 | 

940 i 

930 I 



LOV 

LOA • . 

CUP (KTPIln.v 

»NL UOLR 

JSH GF11>VIC 

IX* 

<>M> ••!» 

•jrrt papcr 
lot ••ee 

UM ■' , 

CUP CTJCTPTRl ,V 

H« IUXR 

JSK 0L'T»T1|- 

CPX **oo 

MO 1*1 II I 

JnH 1KXLAH 
•TO 



•••• CCLCAT, *■•• 



■■<.*: i 
«70 t 
VIM I 

I01O P-UINTLR 

ioao , 

'■ »' .' : 

,040 CCLEAR 

1030 

ie*o 

1070 

ICjC , 

1100 

1111 

,120 LCLft 

1130 

i i4a 

,130 

1160 

1170 

1IDO 

I IVO 

,200 , 
i-ie i 
1220 i 
1230 : 

l.-*.- | 
11-30 1 
12M1 i 
1^70 I 

12V0 , 

1300 STTCOLRS 

ma 
1330 

::;n 
1340 

l ".SO 

I '■.• : 
,370 

lioa nxico.ii 
i-.wo 

1400 
1410 
142B 
1430 



CLEARS HIGH-RTSOLMT Ion 



LOA *SASCA1>DR 
LO( inA9«lAIWtl 
STA POIHIF»c 
STV POINTCI-Wt 

LSA ••DO 

mi 

TAV 

5TA tP01NT[ft),V 

INV 

Wl LCLR 

INC KJ!nHK.»OI 

INI 

CPX »»20 

me LCLR 

RI0 



•••• S11LIXPS •••• 



OC10 COLOUNK on ihi 
HUiH-MSULUTION SCKtfN. 



LOA INk 

-■ 
... 
ASL 
ASL 

rwA papcn 

Lt)» aaoa 
aTA h3cm:cn,v 

ST A HOCNCCN.Il'Oa.V 

BTA HSOCCN'lTOO.v 

INV 

1*4 M11CDLI, 




• *•• UCR*.»NDU- ►•*» 



acts Dt»i*B.T Tr«r Moot. 



1030 
1360 
■ 370 
I SOO 

13»0 
1600 l 
1610 ; 
IK* l 
,630 ■ 
1640 I 
,630 | 
1660 i 

!.•■•.' | 

1600 I 

1690 SMOIIriAP LOA VtDCOCMJp.Jlu 



itTA uinroCHjp.iiu 

l.DA VIDFOCMIP-t:: 

AND ••» 

3TA VIDC0CMIPX11 

RTS 



IfiMinw- ... 



SCTS OIInAT nuOC. 



*7« 
1710 

1720 

1730 | 

1746 

I7SO 

1760 

1770 

ITOO , 

17*0 l 
■ OOO | 
1010 l 
1020 | 
1030 t 
IB4B C1NV 
1030 1LRK 
1060 ; 
107a i 

issa stivcctB 

ie-M 

1900 

1910 



ANO ((OS 
ORA SCO 

HTtt .'IWUCmih.iii, 

LOA viDeoCnlp.il, 

ORA M20 

»TA .■[:». K.«|i--t: i 
RTS 



«••• SCTvtCtS 



EOU M>;i4 

rou IB3DO 



LDA *CRR 

LDV ton 
at* :n-- 
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Program 


3. 






100 1 


1(9 K£M 








110 HIF£S-4096:F>LOT-43I8 


^0 REM 








120 P0KE5J2ea,6:SVS HIRES, 1,6,1 










130 OEF h"NA(X>-l-2»V»V/ <X»X) 


30 Ktfl 


• 


QUICKPLOT DEMO BH8ii 


* 


140 t 


40 REM 


• 




* 


130 FOR X-0 TO 31? STEP 0.1 


50 REM 


* 


ITERATIVE SOLUTION OF 


• 


160 Y'FNACX/ 10004-1) 


60 REM 


• 


1-2»Y»V/(X»X) 


» 


170 SYS PLOT,X,1«0»85»Y,1 


70 REM 
88 REM 


♦ 




» 


180 NEXT X 
190 END 









Geoff Hatto helps you plot points 
and switch quickly between hires 
and character displays. 




_zs 



^/£JP//&^: 



on a standard Commodore 64 computer and 
allows Basic to plot pixels on a high-resolution 
screen without any of these problems 
described. The first routine sets up the high- 
resolution display, IRQ and error handler. 
The second is the plot/unplot routine itself. 
To increase the overall speed of the pixel 
plotting, I chose a direct call to the machine- 
code routines, rather than trying to 
implement two new commands in Basic. 



To initialise the high-resolution screen and 
the mode key — function key F7 — the 
following command is required; 

SYS 4096, ink, paper, gciear 

Where ink and paper are the colour values 
to 15. A non-zero value for gclcar will clear 
the high-resolution screen, a value of zero will 
leave the current screen intact. These para- 
meters may be completely or partly eliminated 
to obtain default values — that is, SYS4096 




would assume current screen editor colours 
and would cl.ear the existing high-resolution 
screen. Gclcar is assumed to be I. 

After this command has bcrcn issued, the 
function key F7 allows switching in and out of 
high-resolution mode — even if a Basic 
program is running. If any Basic error should 
occur, the screen will automatically revert to 
text mode, displaying the error message. 

The plot command has tghe usual syntax, 
although all of the parameters must be 
specified: 

SYS43l8,x,y,p 

Where x and y are the pixel co-ordinates and 
p is either zero, (unplot), or non-zero, plot. 

To enter Quickplot, type in program 1 and 
save it, followed by program 2. Program 1 
automatically loads and runs program 2. 
Simple error-checking is performed on 
program 2's data statements. If typing errors 
arc found, they are reported and must be 
corrected. The final copy of program 2 is then 
resaved on tape. 

Program 3 demonstrates the use of both the 
Hires and Plot facilities given by the quick- 
plot program. The demonstration will only 
work if programs I and 2 have been pre- 
viously loaded and executed. 

An assembly listing of the main program is 
also included and has been written in a struc- 
tured manner to allow for future program 
development. S 





1920 




STY 


1CJWI 


2398 


js*t scnuNix i 


2WAB 




ST I 


Y 


i338 




LOA M.OTST 




1938 


1 






24oe Nor»ev 


NTS 


2078 




MM 


OCTPLQTST 


JI40 




ICO I.WI T 




;v+e 




loa 


I1M 


2410 1 




2888 




STX 


PLOTST 


33S8 








1958 




LBY 


hm 


2620 SET OHM 


jsn ocmiTiw 


3M8J 


I 






3368 




LDA TBITl.X 




i960 




ST* 


CINV 


243a 


KTf 


2900 


I 






3378 




i*a i n i- 1 . i 




1978 




8TV 


cimv*i 


2440 1 




2918 


■ 


nmoum 


338B 




STA <f1EM»,Y 


k. 


i-mo 




CUI 




2438 ; 




2928 


■ 






3398 




RTS 




»«• 




NTS 




2468 | 




2930 


I 






■■••ill- 


; 






2eea 


l 






2470 l 




2V40 


PLOt 


ME 




34ia 


IJM9.I 


i iw i m i : . > 




2*10 


1 






.!>..• | 




2930 




LDA 


■ tC7 


3428 




AMD trfnt ,Y 




2828 


: 






2490 1 




2968 




i oe 


Y 


3438 




STA (nim.v 




2030 


i 


••■• IrO •■•• 


2=eo i 


rwiN crawm itAMOLC*. 


2978 




oca 


piroLt 


i**e 




BT8 




2840 


t 






.-IIO | 




2980 


| 






j«ao 


1 






2esa 


: 






2320 1 




3990 


tLLOLIANT 


t ox 


■ •«. 


1460 


1 






206* 


i 


nAlH li 


2S3B ERR 


TXA 


J*JM 




JMP- 


CRR 


3478 


YTABLCL 


ore >ee,>48,>ao,it:i9 




2878 


i 






25*8 


BM1 NOCKS 


3818 


1 






J44J8 




oro »a».t4o.»oo.»cc 




2ooe 


i 






2s=a 


JSN SCAEENDCF 


jora 


f\ tDCI 


STA 


Yl 


J490 




on> •0B,i4B,tae.icu 




289* 


STDIRC 


NO 


«wi 


23*a i 




3838 




u» 




3588 




ofo »»8.nu. ioe.ir.c 




21M 


1 






2370 N« ft* 


JnP *C3»* 


'.>■».- 




UBt 




3318 




wo »08,«4e.»o<i,»i:o 




2118 


1 






23BB : 




..•■■.' 




bSN 




3928 




0F8 *80. 140. lOO, ICO 




2i aa 


mo 


J en 


T701CK 


^rvo j 




34)60 




1AV 




3338 




»K MO 




2139 


nweuT 


•HP 


STOtRO 


2600 1 




3870 


1 






3348 


1 






21*0 


t 






2610 ■ 


■ ■■■ PLOT •**» 


MM 




EDA 


XH 


3338 


1 






213© 


i 






2628 J 




3890 




LSR 




3368 


niim •■ 


BT8 8S.BS-1 




21*0 


> 






2630 | 




3iaa 




■M 


ILLOUAHT 


397B 




DF8 ee»2,*s»3 




2178 


t 


■*«■ F7CMCCK **•» 


2648 | 


PLOTS A Pllfl. UN IHi 


3110 


I 






•• .;■ 




W-b 8S»a.b8>6 




21M 


i 






2638 t 


HI OH -RESOLUTION SCREEN. 


3128 




LDA 


ft. 


3S98 




Df8 W-'.L'J'U 




2i9» 


t 






2660 : 




3138 




BCC 


NOlM 


36O0 




Wli KJ.lO.liii. i 1 




22M 


i 


CKCCkO run hOOC p.Cv and 


Joim ; 




3148 




if 11 


NMM 


J610 




Wb »» ]/,**- 1-. 




2218 


i 


TOGGLES PCTWEEN 81 THAT 


2608 80 


lou Mit«Dm c.v nee 


31S8 




BnC 


ILLOUANT 


3*28 




urn K.. li. F»o.i6 




222* 


■ 


AMC 


tot nooc if KtvFD. 


2698 PLOTST 


COU *82 


3168 




CLC 




3630 




DTK 8Sil7,DS«lO 




223a 


i 






2700 *l 


ECU *|4 


:t?o 


■ 






3648 




ore 83*28, nr..n 




224* 


i 






77IO XM 


EOU IIS 


3188 NOTH 


MO 


aara 


3638 




mi- i--..- .,"-. 




2238 


LOT* 


COO 


*CS 


2730 V 


COU 1*1- 


3198 




AOC 


YTA8LCL.V 


3660 




Ore bS«23.DS>26 




2268 


L»T«CY 


ttu 


•« 


2738 Yl 


COO «9£ 


3288 




STA 


ifn 


34)70 




urn K9>2.' , ,0U>2a 




2270 


I 






2748 MTH 


COU S*Z 


3218 




LDA 


IH 


j*«0 




o»-e wi+r-o 




2208 


I 






2730 C«KC*cw-t 


t'Jll «Af>D 


3228 




AOC 


YrftftLEM.Y 


•690 


i 






229* 


r /enter 


LO* 


L8TX 


276a Of.rn.oici 


EOU »(■« i 


3230 




STA KHO 


3788 


i 






'.-MIC 




CMP 


union 


2778 OCT 11 Y 


cou *87ce 


:;*ti 


t 






37)8 


TBITI 


opii >80.«4e,>28,aio 




»»e 




STA 


LSI KEY 


2700 HAS* 


COU 4C1C2 


3238 




UM 


Yl 


5728 




DFH 40B. 104,102,481 




2320 




KB 


MOTKCY 


ZJ*M ! 




334fl 




AKO 


8*87 


3738 


1 






szzm 




chp 


•»e; 


280O i 




3278 




TAY 




3740 


l 






2340 




BNE 


NOPVEY 


2818 I 


BASIC ENTRY POINT. 


3288 


; 






3758 


T81T2 


dfb »7i ,»tir.*Dr,Jcr 




2330 




LW 


V1DC0CHIPX1I 


2828 t 




3790 




UM 


IL 


-.76» 




on> ir/,ir(i,irn,i:f 




2T60 




AND 


•420 


2830 ; 




338a 




AMD 


88W 


if/a 


: 






;t>b 




WO 


SSTWm 


2860 bASICPv.01 


JBH MULOI 


zzie 




1AR 




i?0O 


I 






.■•'•j 


1 






2838 


js» ornv 


■;-20 








3790 


i 


i 
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NEW! 



Rom the latest 
^ Adventure Range 






■ 

1 




1 

I 




■ 













DISK 

£19.95 



Upon escaping the crumbling ruins of 
ShadowguardTthe black fortress of Minax, 
you lay your weary body on the now-sacred 
ground. As you rest, you remember your 
First encounter with the evil wizard of 
Mondain. whom you later tracked down 
and destroyed. The existence of his 
apprentice. Minax. was soon revealed and 
the crusade was begun again. Younger and 
more cunning than Tier mentor, she nas 
been much more difficult to vanquish Bui 
now your sense of accomplishment is 
touched by a chilling fear. Have all vestiges 
of evil been removed? Somehow, you sense- 
that your treacherous foes have not been 
eliminated. Without further feats of skill, 
daring, and perseverance, all of your past 
accomplishments may be lost. You stand 
up. prepare your armour, and walk to the 
dimension door Stepping in. the hunt 



resumes. 



W W V. \« V* I. ^ V. U V* W W V. K U ^ W )•. V, W V V 



Hw^ 



O 



71 



? 



w w \h ** v< u ^ v^ ^ V* i< iU u u u vt w k k u w ik 









All American Adventures Ltd.. Unit 10, Parkway Industrial Estate. 
Heneage Street. Birmingham B7 4LY. Telephone: 021-359 3020. 





COM 



Listing 1. 








60000 


33 . 


60017 





60001 





500 IS 


95 


60002 


64 


D00iy 


25 


60003 


58 


6002Q 


- 


6000-1 


254 


60021 


5S 


60005 


255 


60022 


.£ _ *_ 


60006 


71 


50023 


255 


60007 


58 


*>O024 


1S4 


6000S 


255 


50025 


32 


i~ *-+ i"*. -~^ ~ • 


255 


50025 


240 


50010 


79 


60027 


58 


50011 


10 


50025 




60012 


119 


50029 


255 


60013 


\J 


60030 


135 


60014 


10 


60031 


32 


60015 


60 


50032 


234 


50015 


22 




201 





\CTOR 



A FEW MONTHS ago, several routines which 
stored a screen in memory and then recalled it 
were published. This takes up much memory, 
and only three screens may be stored on a 48K 
Spectrum in this way. This routine compacts 
the screen by not storing all the blank spaces. 
but by counting up how many of them there 
ar :he resulting data is stored by a Basic 
pi granij and then recalled from any area of 
memory by the machine-code routine. 

The advantages of this technique are that it 
takes up about a tenth of the memory for a 
normal picture, is faster to draw, and several 
images may be superimposed. 

To store a picture, the Basic program must 
be run — use Goto 100, as Run will wipe the 
screen. The compacted data will be put into 
locations 50000 onwards, depending on the 
complexity of the picture. 

The length of the data will be indicated by 
the final value of the number at the bottom 
left-hand corner of the screen. The data may 
then be saved using 

SAVE "data" CODE 50000 
and the length number. 

Once the data has been saved it may be 



James Higgo steals 
space on the Spectrum. 



Listing 2. 

10 LET \.Q 

20 FOP x =60000 TO 60033 

30 INPUT -va iue 

40 POKE 

50 PRINT - " ; a 

60 lft t st +a 
70 Next 

SO IF I 3963 THEM PPINT 
- starx ioiin" 



ERRO P 



reloaded into a new location using 

LOAD "data" CODE 
and the value of the desired location. 

To recall the picture, the machine-code 
routine must be loaded, and the values of the 
start and finish addresses of the data must be 
Poked into the locations 65532 to 65535, by 
converting the number to hex and Poking the 
high and low bytes as follows: 
65532: end location high byte 
65533. end location low byte 
65534; start location high byte 
65533: start location low byte 
For example, if the data is left at location 
50000 — not saved and reloaded — 
POKE 65532,200 end locations (ave. picture 
length) 

POKE 65533.180 
POKE 65534.195 
POKE 65535,000 start locations 

Using these values for the end locations may 
chop off or add on something to your picture 
if it is longer or shorter than the average. Once 
this had been done, to recall the picture, you 
need only type 

" RANDOMISE USR 60000 

Listing l is the data for the machine-code 



Listing 3. 

100 LET -.16334. FOP y-SOOOO TO 
53000 PPINT RT 20,0; G'JER fl:u- 

89090 

10S I s tsSfiSSfl THEN STOP 

110 POKE V-PEE*- • ' POKE • .25? 
LET X*:<*1: LET u -u * L LET iflsi! 

120 IF ir.=25S OR PEEK tX)O0 TH 
EN POKE M.iri NEXT y GO TO i+O 

130 LET »n-»n*l: IF x '22523 THE 
N LET ,;*x + l GO TO 120 

1.10 PRINT "ended" 

1*5 POKE -J + 1.68 POKE y+2,66 P 
OKfc y+3.66 

15© STOP 

200 PEM 

LINES 200 ONURPt PEPP 
ORH THE SmHE FINCTION RS THE HRC 
HINE COOE ROUTINE OUT MUCH SLOuE 
R RNC- »H »IC 

205 CLS LET ^4=16344; FOR .=5 
330C TO 60000 

210 POKE XS .PEEK tXJ 

523 LET *S=^S+PEEK (X+D+l 

22S IF X£>a22528 THEN STOP 

230 LET xxx+1 NEVT - 



routine. Listing 2 is a loader for listing 1. 
Listing 3 is the compacting program. 

Here's how to enter the program: 
LType in machine-code loader and enter 

data by running it 

2. Delete the loader line by line, and type in 
the compacter program 

3. Draw a picture, then run the computer by 
typing Goto 100. Commands for drawing 
the picture may be entered in lines 1-99, 
or a picture may be loaded from tape 

4. Save the compacted code on tape by 
typing SAVE "data" CODE 50000 and the 
length of the data, which is given at the 
bottom left of the screen after 
compacting 

5. Reload the data into the desired area, and 
Poke the start and finish locations into 
stores 65532 to 65534, as described 
earlier. 

6. Type RANDOMISE USR 60000 

If the start and end locations have not been 
calculated correctly, the screen will be filled 
with a portion of the picture, or garbage. The 
locations for finish arc different for each 
screen, and arc found by hexing the length of 
the data plus 50000, or whatever the start 
location is. _ 
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Demo listing. 

10 REHMTHIS - HILL BE J=E*:.E 

- ?OHPLETEL\ ••••♦♦i* *••*•»•♦•••• 
* » 

28 T-TI 

39 IFK>1£8THEH139 

48 :•- ■- : . bubic-^^ - • 

139 HtIHf"iL" 

149 PRINT MBggTAiS LIME AND -l. 

THE ' 

ire ?F!i.T'-x. 

STATEMENTS M^i. BE" 
.-> ;> ;, r^RE&OCEB '■. - :.'■'. 

i _ e ppikt"l:ne" 
209 n»Ti fr«fri 

219 M ikt as "«:s dek 

220 PRINT" PROORAH H.riS TAKEN" 
230 PPlNT'Ti--' 69 »«. " = 
UN" 

258 PRINT 

269 PR WAND USE - -PJ BVT 

ES" 

279 END 
1899 PEKMTHiS LINE HILL BE RE 

.;;• -. rHEWORC REM 
1919 r~ - r i MiMWHWitti pe*i» 
•this rem m;^l •:•:■ 
is2e petupn 



P J Mew squeezesc 
[n to your -i: 



Program 1. 



1 REM*********** ******* *****.*REM 
'.:■£ SPACES P. J. HEW 9 1 If •»..... 

5 PPIiTUBi - ADINQ DATA" 

ie i»e rt=e ; ==;• 

2e PEAPA IFA>255THEN58 

30 P0KE24396 : -:-; ;=:3t- 

49 GOTO20 

59 IFI0133THENPRT ■■ ^Itfia 

NQ NUMBER r K DATA 3TA7EHE 

NtSB" END 

68 [FC&O20583THENPR1NT LfflKEB 

I'm*. ERRORS" END 
78 PRINf"CJMM SV324398 

B Tv REMOVE SPACESB" 'ENI 
169 DATA165.122 72 165 123,7 
- 43 

110 DATA133,122 165 44 ;??..■. 
2,197 
129 DATA95 32,197 W 32-197 r: 1 

ft* 4j 

■" "-T-:f" HI 165 46 ::? . 
44 ,64 

146 :-ATA32 197 95 162,32.32.11.2 
91.32 

150 DA TA25 1,289. 32. 20 7 -" ".•: : i 
32 , 197 

169 Data?-. 76 94,95 165,122,133, 
36 . isr 

170 DATA123 - -5,291 
,32 

184 DATA248,249 165,122 133 
6! 123 

190 DATA133 35 56 165,36 233,1,3 
32 122 

299 DATA 165. 37 233,6,133.123 32. 

■go •;«" 

219 ' DATA76 . 93 , 35 , 32 , 51 , 197 , 194 . 1 
33,123 

229 DATA184 133,122 165,55,164 .5 
6,133 

230 DA TAT i 112 52,165,45,164.46, 
133,47 

249 DATA132 4* 133 49,132.56.96, 
238 

250 DATA122,288,2 239.123.169,0, 
177 

269 DAT A 122, 96 160. e , 165 .45 , 197, 
34 . 165 

270 DA TA46, 229, 35, 144, 19.177 14. 
145,36 

280 DA T A236 , 34 . 296 , 2 , 239 , 35 , 2 30 . 

^6 298 

299 DATA; 230. 2", 76, 219, 95, 56, 16 

5 36 

369 DATA232 I 165,37 

9,133 

319 DATA4C 5r 23583 -REMCHECKSUH 




Demo listing. 
: r >189TH£H1- 

• - . jBisee 

sriht'v ' : ■■■" an*- 

WILL 

INI 'REDUCE! I - " IMSLE 



Program 2. 

1 PEr ♦•*•••*'•»•♦♦♦♦♦*♦♦♦*•*•• r -I 
. E PE^i P,;.!-iEi-! ? i 851**4***4 

t*$************ 

5 PRiHT"iaH LOAD] ■ ■:■ DATA 
:=0 ,A"8 . : - . 
READA IFA>25" FHENSe 
39 P0KE2495»'- : - - - - 

48 C-OTO20 
5£ CFI0337THEHPR1 i ^Sflfi^ HPO 
•UMBER OF BE :• "C V .L 

rSB END 

• - •-- .JflffiB 

-1 ERRORS ENI 
78 PS [NT "LMWl SVS2485C 

M TO REMOVE REMSB™ END 

199 DATA165,12S 72 L65 123,72,16 

r -2 

116 1 . —2.165,44 133, j . 

•26 DATA* ".36 r4 :; ; e ii :i 

£ :-- 

133 DATA12 L6! 45,197 

••. 

149 DATA229, 123, 144,75 32 23* 
.249 

150 DATA29.201. 143,288,41, 32 123 
,94 

169 DATA165.251 240, ; ft r 4 

,32 

179 DATA247 34 12 22 97 ~:2 236.9 

4.76.0 

188 DA TA94 . 56 . 165 , 122 , 233. 5 

~;~ \~.~ 

199 DATA123,233,8,133,37 12 IT? 

94,76 

288 6A7A45. 94, 32. 236. 94, 249,22« 

291 

210 DATAi43,288,24~ 56 165,122 2 

33, 1 

229 DATA133.122.16f 123.233,9,13 

3.123 

239 DA TA76. 42. 94. 32. 51, 197, 194,1 

33. 123 

249 DATA184 I:: :__ 165 55. 164.5 

-. 133 

259 DATA51, 132,52, 165,43 164,46, 

133.47 



279 DATA122.72 165 123 ,72 , 169 , 9 

:.. 

238 DATA251 16! -' :-. 122,165,4 

4.133 

299 DATA123 - 34 32.236 94 

32 , 236 

398 DATA94. 165 45,197.122 165 46 

.229 

319 DATA 123, 144 47,32,236.94.291 

329 DATA249. 18,201. 141,249. 14 29 
1 .167 

339 DA TA249, 18,201-8,298,227 32 
236,94 

340 DATA76 146.94,32, 115. 932, 18 
7,201 

359 DATA16T [ 197 28,208,17,165, 
4,197 

369 DATA21.29e.ll,l69,255,133,25 
1.194 

370 DATA133, 123, 104. 133, 122,96.3 
2.242 

389 DATA94,291,44,248,228,281 56 

.249 

359 DArAlSl,32.236,94,76,l46. 34 

,' - > 

489 W*TA122i288,2,238 123,168,8, 

;r~ 

419 DATA 122. 96. 165 122,133,36.16 

5 .123 

429 DATA133, 37. 32, 9, 281,32, 251,2 

88,165 

438 DA Thill. 133,34 165 lil- 133 
5 165 

-*49 DATA36.133,122,165 37 :33.12 
3,96 

459 I'nTA160,0,165,45,19734.165 
46,229 

460 DATA35 , 144 , 19 , 177 , 34 . 145 . 36 . 
238.34 

479 DA TA293 . 2 , 239 . 35 , 238 , 36 , 288 . 
2,239 

439 BATA37.76 24 95 56.165,36,23 
3,1 

490 DATA133,45. 165.37,233,6, 133, 
46 ,36 .39933 REMCHECKSUM 
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ezesiore 
Dur V-20. 



THESE THREE programs allow you to compact 
your Basic programs into much less memory 
than they would normally take. 
The advantages of compressing your pro- 
grams are that they use up fewer bytes 
of memory, on average about lOper- 
cent less, they run faster because the 
interpreter docs not have to search 
through so many line numbers, and, 
because lines longer than 88 characters 
fare almost impossible to edit, a compacted 
program oilers a measure of security 
against unauthorised tampering, 
'he three programs printed here may be 
used individually or together for various 
'stages of text compression. 

Program 1 is a simple space remover. Il 
removes all spaces outside quotes but leaves 
spaces inside quotes intact. 

The second program is used for removing 
Rem statements. However, rather than just 
remove all Rems regardless of their position in 
the program, a selective approach has hrrn 
adopted, and this works as follows: 

■ Any line containing only a Rem 
statement and which is not the target 
line of a Goto or Gosub is removed 
completely. 

■ A line containing only a Rem state- 
ment but which is the target for a Goto 
or Gosub. is reduced to the word Rem 
only, the line number being retained. 

■ Any line containing Basic text 
followed by a Rem on the same line, 
has the Rem removed. 



The third and most complex program 
actually joins the lines of Basic text together 
to make new lines which can contain up to 
250 Basic characters. These 250 characters 
plus the 2 byte link address, the 2 byre line 
number and the zero byre at the end of the 
line make up a total maximum length of 255 
bytes per Basic line. 

This limit of 255 bytes is imposed by the 
Rom routine Rechain Lines at $C533 which is 
used by ihc operating system during editing 
and loading and by these programs to relink 
(he new longer lines together. 

Lines of Basic cannot just be joined together 
without taking into account certain conditions 
which would alter the structure of the 
program, so the following situations are 
allowed for: 

■ Line numbers which are the targets for 
Gotos and Gosubs are retained. 

■ Linos containing the keywords If, 
Then. Goto. Return, End, Rem have 
nothing. added to the ends of them. 

■ Lines which would become longer 
than 255 characters are not allowed. 
There is no built in protection for the 

machine code so if you want the code to stay 
in memory and not be overwritten by Basic it 
is necessary to enter the following: 

POKE56,92:POKE52,92:POKE55,75: 
POKE51.75 
This lowers the top of Basic below the code. 
When the programs have been entered and 
run and the machine code is in memory, you 



can if you wish, save the code as a file, saving 
you the bother of reloading the Basic loaders 
each time. This is done by entering the 
following instructions: 

POKE43,75:POKE44,92:POKE45,0: 

POKE46.96 

SAVE'FILENAME',1,1 

This saves the area from 23627 to 24576 as 
a program with a header specifying a forced 
load, so that any Load instruction will reload 
the code back into the area it was saved from. 
After saving in this way it is necessary to enter 
SYS6-1802 to reset all the Basic pointers, 
however the code will stay in memory. 

The before and after demonstration 
programs show some of the features of the 
compactor programs and if entered and run 
will indicate a time saving of about 5.5 
percent and a reduction in memory useage of 
about 50 percent. 

These programs arc designed to locate into 
the lop of Ram on a 16K. expanded Vic-20 but 
can easily be moved elsewhere in memory, for 
example to start at SA000 if you have a 32K. 
expanded Vic-20, using my program machine- 
code Mover in the January 1985 issue of Your 
Computer. The programs use a number of the 
Vic Rom routines between $C000 and 
SDITT. If these arc isolated and changed to 
the corresponding Rom locations for the 
CBM-64, between SS0OO and $BFFF the 
programs should also run on that machine. 

In spite of being in machine code the third 
program in particular may take several 
minutes to run. 




Program 3. 

•• ..*.,»♦...... 

:•■--:•: = p. j. hew r * i :**.♦. 

f PRINT .-'■ LOADING DATA' 

----.-. >-0_:: -HENSe 

: r; j NUMBER W & DATA STA1 

5" Et4y 
68 IFCS04968? HE'--: dMS* 

tt -- ] -; r JHSat 3VS23638 

K TO COMPACT BASICS" :END 

138 DATA165 122,72 165 12? 72 .- 

r.43 

110 DATA 44,133 123 J 

69.8 

128 DATA133 252 32 150,93 11 

. 93 . 32 

139 &A T A150 92 £2.150.93 : 2 ,9 26 

1 28& 

H* DATA132 252,165,45,197,122,1 

DATA229.123 176, 3. 76,258, 32, 

162 8 

168 DATA134.253 189.233 93 178,3 

: : • 

i?0 DATA281 i" 122.283.96,166.2 

L88 DATA224. 6,288, 236,32,9,281 3 

2 251 

■ .- Dn T fti»i 165.122,133,36,165 I 

23.133 

288 DATA3? 32 158 93 133.3.32.15 

, 93 , 5 



I'.f- DATM 248 " r 32,158,93,133,3 

32 
22* DATA158 93,133 ■: £2.206,9: 
65 252 
238 I'A T A248.:--; 12 24,93,165,251 

24£ 7 
240 DATA169 9 I : 252,78,188,92, 

258 Dm T-i 122.1. . 165,123,133.3 

- :63 

>6Q DATA58 143 l~. 238 36 288.2.2 
38 . 

278 DATA165,36, 133,122,165,37,13 
3,123 

288 DATA32,i61 ?3 re , 114,92,32,9 
,201 

290 E'ATri32.25i.2ee.32.iS8,92 7€ 
96,92 

388 DATA32,51 . T_ .l*4 133,123,18 
4.122 

318 ['A7A122,16!\ 55. 164,56,133,51 
.132 
329 &ATA52.165 45,164 46. 133,4" 

48 
320 !'*T*123,49 122 58 f6 165 122 
,72 

348 DATA 165, 123,72 169.0.133.251 
,165 

358 &ATA43, 133, 122, 165,44, 133 :2 
3.32 

368 &ATA158 93.32.153,93,32,158. 
3-3.165 

370 DATA4S 197 122-165.46 22f .2 
£ 144 

- ■ - :■ 201 . 137 240 

.18 
•-;■ I-'-:*: !•»; ;•:•? 14,2*1 167 2 

4A . i« 



480 DATA201 a 208.22" 32 158,93 

76 .42 

410 DATA93,32 115,0 32,107,201 1 

65.3 

4i« L'nTr.19? 28 288 . 1" . 165 , 4 , 197 . 

21.208 

430 DATAil 169,255,133,251,184 1 

33 . 123 

.1.10 DATA 104, 132,122,96,32,156,93 

.281 

453 DATA44 2 48. 228, 281. 53 248. iS 

1.281 

4*y DATA137 248 212,281,141.248, 

479 WVTA281 8 1~* - 32 158.93,76 

.113 

488 &ATA93, 32, 158,93,76,42,93,23 

. 122 

498 -• • -0,123.168,8,177. 

122 96 

58e'&ATAl€9,e,16S 45 197 34,165, 

46 229 

518 DATA35,144 19,177 34 145.36, 

230.24 

528 DA TA28S , 2 , 230 , 35 , 230,36,208, 

2.230 

538 DA TA37 , 76 , 163,93, 56 , 155 , 36 , 2 

548 DATA133 , 45 . 165 . 37 , 233 , 8 , 133 . 

4." 96 

558 DATA32. 158, 53, 32, 9,201, 290,1 

t'2.2-1 

560 Dm TA 10 1,252. 133 , 252 ,176,7,16 

5,252 

578' DnTn2al ,249. 176, 1,96,169,8, i 

33 .252 

530~DATA96 l:r 167,127,128,142,1 

•'• - 4 9635 REMCHECKSUM 
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Listing t. The loader program. 

iO CflTfi 0.253.255,0,0.216.214.6. 
2C~.5£, 92. 0.0. 1 .1 .0.0.0.0.0.1307 
20 DATA 0.0.0.0.0,0,0.0.0.0.0.0. 
0.0.0 20S .ISA .209 .6 .2.576 

30 DATA 126 .31, 31 .31 .3,1 .230.13.2 
46. 43 254 .S3 .56 .2.193 .7 215.126 , 
ll i4 £ ,201 .2164 

40 DATA 62,2.205,1.22.33.34.207. 
221 .33 .254 ,207. 14 . 7 , 221 . 94 , .221 
.35.221 .2094 

50 DATA 86.0.203.43 207.20 .20 .2© 
.20.205 . 154 .209 .213 .197-94,22.0. 
229.235.30.2209 

60 DATA 32.1.24.252.205.42,25,1. 
1S6. 255, 205. 42, 25 . 14 , 24C 205.42. 
25.125 .205.212" 

70 DATA 239 , 21 .225. 193 ,209 .221 : 
6 ,0.221, 3S, 29 .205 .194 .209.175 .36 

6 .8,62 .48.2432 
£0 DATA 203.2.48 .1 60.215 .16 .246 
43. 13 .32.17S .42,13 .207 . 1 . 12 0.9 
,30.1371 

90 DATA 21,22 .30, 205 '.43. 207. 43 .2 
* , 32 , 249 . 30 . 2 . 22 . 1 • 14 . 4 . 33 . 1 9 , 20 
7,35,1243 

100 DATA 205 43 207 . 43 .20 . 20 .205 
.43 .207.43.20 .20,20.13.32 .240.33 
.27.207.175.1323 

11Q DATA 70,30.16.22,11-205.242, 
207.20.20 .205 .242 .207 .20,20.20.2 
03.0,203.0.1965 

120 DATA 203 .0 20S.24P.207.20 .20 
.20.203.0.205 242 . 207 .201 .205 . 15 
4.209-62,48.203.2355 
130 DATA 0.46.1 .60.^ It .^0 1.6 16 
,11 .10 . I , 10,11, 14, 1 ,14,11 ,16.1,6 
40 

140 DATA 62.1.24,2.62,0.50.21.20 
7,33.12 20~>. 52. 201. 19. 71 2S.2S4 
233 154 i~32 

ISO DATA 220.209.120.254.253.40. 
3 . 221 . 1 10 . . 22 1 . 102 . 1 . 24 . 6 . 253 , 1 

-C 2 :Ji 2L.0 ■• 

160 DATA 1.34.13.207.201,237.75. 
13 . 207 62 ■ 255 . 24 , 5 . 237 . 75 13 . 20T" 
.3 .42 .15 . 1926 

170 DATA 207.43.112.43.113.34.1S 
.207.230,56.111 .38.0.34 ,13.207.2 
01,237.91 .13 .2005 

180 DATA 207, 2£- .254 ,251 .40 , 170.2 
54.242 40 .170 .254.16,40 . 102 .254 . 
233 .40 . 123 .254 .8 .2979 
190 DATA 2O2,GO.20?254,217.2O2. 
84 , 209 . 33 ..97 ,211. 1,5.0, 237. 17~4 
0.113.1.18.2372 

2O0 DrtTfi 0.237.177.202.254,210,1 
2 0. 237 , 177 , 40 . 137 . 1 .9.0. 237 1 7 
7 £02.254.2554 

210 DATA 210,1,8.0,237.177,40.16 
1 .254 .237.194.220.209.19.26.254. 
70 . 6 .0 . 40 . 2363 

220 DATA 25. 254. do. c 1.40.19,254 
.94.6 .2.40, 13 .254 .77,202 .235,210 
.254,69.2141 

230 DATA 202.235,210.195,220,209 
, 120 . SO . £2 . 207 . 33 . 13 . 207 . 52 . 52 . 2 
01 .53.27.207.111,2631 
240 DATA 229.241.58.30,207.61.50 
. 30 . 207 , 245 . 223 , 125 . 50 . 27 . 207 . *:0 
3 . 119 .40 .66 .24,2444 
230 DATA 55.33.33.207.17,13.207. 
1.2.0. 237 . 176 . 201 . 33 . 27 . 207 . 254 . 
24,40,45.1312 

*!e.0 DATA 254 .56 32.6,203 .70 .40.2 
2 .24,35 .254 , 4&.J2 ,6 .203.70.40 .27 
.24 . 16 . 146$ 

270 DATA 254.40.32.6.203.116,40. 
8.24.15 .203. 118 .40.11 24 .0,42 . 13 
.207.35.1433 

280 DATA 35.34,13.207.201.42.13. 
207.35. 73 . 35. t>, 0.203, 121 ,40.2,6. 
235.9 .1342 

290 DATA 34.13,207.201,62.2.205. 
1 .22,6,2,33 .27.207,17,35,207.203 
.138.209.1333 

300 DATA 33.134.209.6 .2. 195 .105. 
209 . 62 , 2 . 205 , 1 , 22 . 6 . 6 . 33 . 29 . 207 . 
17.37 . 1520 

310 DATA 207,205.138,209,33.122. 
209 . 6 , 6 . 94 . 35 . 36 . 35 , 20S . 148 , 209 . 
62.39 .215.16 .2279 

320 DATft 244.33.13,207,32.201.12 
. 14 . 12 . 4 . 8 . 14 . 3 . 4 . 4 . 14 . 4 . 4 . 16 . 14 

330 DATA 16,4.26.73.235.13,113 ! 
_.-..-■- 24. i .'..^, i ..,.:.i, c , i .£ 
15 .62 22 . 1666 

340 DATR 21S.125.21C. 122 215.201 
,237,75.13.207 42.15.207 43.112 
4T 113. 34 . 15 20". 2454 
350 DATA 237. 87. 103, 53. 23. 20~ .: 
1 .78.35,70 ,2 j - e - 13,207.201 . i3 
13 .20? .33 .4*; tVc-d 

360 DATA 13 .207 . 34 .24.20- . 126 ,30 
.26 .207.53.23 207.129,205 .39.203 
.42 .24 .207 ,58 2134 

370 DATA 26.207 . 119 201 .205. 104. 
210.42.13.207 17.10.210.237.176- 
j4, 13 .20? .221 42.2501 
360 DATA 19,207 253 . 42 . 1? . 207 .23 
7.75.29 .207 .23? .91.31.207.42-27. 
207. 229 241 ,42.264.7 
390 DATA 33.20? 23-. us. 11. 207. 2 



Ian Potts with a small 
step for your micro, a 
giant leap for you. 

SlNGLESTF.P ALLOWS VOL lo run through 
machine-code routines one instruction at a 
time, thus helping you to learn machine-code 
programming or to de-bug machine-code 
routines. 

The contents of the main registers arc 
displayed in hex, decimal and binary and thus 
the effecr of any operation, especially the 
logical operations, is easily seen. Register 
contents, program counter and the flag 
register can be changed at any stage, with 
numbers being input in either hex or decimal. 

One breakpoint address can be set which 
allows a long routine or loop to be executed at 
full speed. Interrupts in all three modes can 
be simulated. A simple machine-code loader is 
included which allows machine-code routines 
to be inserted at the program counter address. 

Type in the machine-code loader program 
which can then be run and saved if correct. 
Now type New. The Basic can now be typed 
in, and both Basic and machine code can be 
saved by entering Go To 9900. 

The A, B, C, D, E, H and L registers each 
have their contents displayed in binary, hex 
and decimal, the IX, IY, SP — stack pointer 
— and PC — program counter — register 
contents arc displayed in the boxes in hex. 
Down the right-hand side of the display is a 
printout of some of the contents of memory in 
hex with the current value of the program 
counter displayed in decimal and pointing to 
the correct memory location — sec figure 1. 

Also displayed is the current value of the 
breakpoint address, BR. The F or Flag 
register shows the current status of the sign 
flag, S, zero flag Z, parity or overflow flag 
P/V, and the carry flag C. If an exchange 
register instruction is carried out then an 
apostrophe will be displayed by the registers 
affected. 

First, let's look at the single-letter 
commands: * 

S Singieslep, i.e., carry out next 
machine-code instruction. 




SING 



R Restart program. Clear all registers 

and reset SP and PC. 
Q Quit program and exit to basic. Go To 

Start will restart the program. 
1 Simulate an interrupt. 
K Continue program at full speed up to 

breakpoint address. 

Here arc the commands requiring a value to 
be input: 
P Change program counter to valuo 

input 
P + Add value to program counter. 
P - Subtract value from program counter. 
BR Set breakpoint address to value input. 
HEX Inserts hex code starting at program 

counter address. 
F Set flag register to value input — this 



.123.1? 



.0.0.0.0.251 .23? 11 



37 

5.15.207.23?.i'454 

400 DATA 12 j . 11 20 _ 

7.233 .34 .1? .20- 23- 

7 S3. 31 .20? .34 .2465 

410 DATA 33 .20? 24S .225 .34 .2 



221.34.19.20 
67,29 .207 .23 



,20 



-.3 2.0.0.34 .10 210 34. 12,2 IO 201 

.42.9.207.1930 
420 DATA 126.50.8.207.54,201.23- 

.75. 12 .207.34 .12 ,207.62.205.50.1 
.210.237.67.22-: 
420 DATA 11 .210 .205 .234 .209 .53.3 

.207,42 .13.207,119.201 . S3 . 27 207 

,230.53 .246.0.2550 

440 DATA 50.27.207.201.237,91,13 

.207.26.254,23- 32.14.1.2.0.19.2 

.230.199.2073 

430 DATA 254,67 192.1.4.0.201.33 
.139.211 .1,20.0.237.177.1 .2.0. 20 

0.1. 1741 

460 DATA 8 .0.237 . 177, 1 .3,0.200, 1 
.2, 0,237. 177, 1,1. 0.192, 19. 26, 33. 

1 3 13 

470 DATA 169,211.1.5.0.237.177.1 
,4,0.200.1.11.0.237.17? : 3.0,19 

2 . 1627 

430 DATA 1 .2,0 201 .42 ,13,207,35 . 
203 . 72 , 32 . 2 . 35 , 35 . 34 . 13 . 207 . 201 . 
203.72,1610 

490 DATA 32.33.203,64.40.17.237. 
75.13.207.3.3.3.42,15,207.42 . 112 
.43 . 113 150S 

500 OATh 34 . IS .207,42 . 13,207.35. 
73.35 .70.237.67.13.207.201 .42.15 
.207,73.35.1333 

510 DATA 70.35 34,15.207,237,67. 
13.207,201 .24.153 .24,200.6 .0.20 J 
,79 .32 .8.1350 

520 DATA 6.1.203.37,32,2,6.2.203 
.71.32,236,230 56 33 . 27 . 207 .2S4 . 
0.32,1720 

530 DATA 6,203.118,40.223.24,219 
,254,8,32.6.203.118,40.211.24.21 
1.234.16,32.2242 
540 DATA 6.203.70.40.203,24.199. 



254.24,32.6 .203 .70,40. 191 .24 . 191 
. 254 . 32 . 32 , 2093 

SSO DATA 6.203 36.40,133,24.179. 
254 .40 . j2 . c .203 . 36 . 40 . 171 . 24 . 171 
,254.48.32,2002 

560 DATA 6.203.126,40.163.24,159 
, 203 . 126 . 40 155 24 155 . 24 . 32 , 40 . 
48.56 . 194 . 195 .2013 

570 DATA 196.202.204.205,210,212 
.213 .220 .226 ,223 .234 .236 .242 .244 
,250.252,221,253 .201 .216,4470 
330 DATA 206,200,192.232,224,243 
.240. 199 ,207 .215,223 .231,239.24? 
.255.6 .14 .16 .22 .30.3443 
590 DATA 33 .46 54 .62 ,198 .203,206 
.211.214.219 222 .230.238 .246.254 
,1,17.33,34,42,2768 
600 DATA 49,50,58.221.253.203.33 
, 34 , 42 , 54 , 9 . 25 , 33 . 41 , 43 . 37 , 249 . 2 
33,225 22? 2141 

610 DATA 229,0,0.0,0,0.0.0.0,0.0 
.0.0.0.0.0.0.0 0.0 .229 
1000. REH 43K LOADER PROGRAM 
1010 CLEAR 52999 RE5T0RE 
1020 FOR i =0 TO 600 STEP 10 
103B LET t=0 
1040 FOR j*0 TO 19 
1050 READ a POKE (33000* i +i *j ) , 

a 

1060 LET t*t+a 

1070 NEXT j 

1080 READ < ir tot THEN PRINT 

FLASH l; -ERROR AT LINE " ;i*l© r 

LASH STOP 

1090 NEXT i 

1100 CL3 

1110 SPUE "i/»'.tP48K CODE S3ees>. 
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1ESTEP 

must be four digits, each digit either 
or 1. 

Any register letter or register pair wilt set 
that register to the value input. If the value 
input ends in II then the number is inter- 
preted as hex, otherwise it is taken to be 
decimal. Help will display a summary of the 
commands. 

The stack pointer is initially set to point to 
the start of the code. The machine code is not 
relocatable. 

On entry, interrupts arc enabled and IM1 is 
selected. Interrupts can he disabled in a 
program — Singh-step will still work. When 
IMO or 1M2 is selected in a program then if an 
interrupt is simulated, the data that the 



interrupting device supplies must be input. It 
is assumed that the Spectrum supplies FF 
when in IM2 or IM3. 

Here arc sonic simple programs to illustrate 
the use of Singiestep. First, load the program. 
This will produce a display similar to the one 
shown in figure 1. 
Hex Mnemonic Comment 
06 02 LD B,2 Load B with 2 

00 LOOP: NOP Do nothing 
10 FD DJNZ LOOP Subtract 1 from B, if 

result is non-zoro jump 
FD, i.e. -3 
To enter this program type Hex followed by 
Enter. Then type 060200 10FD, Enter. The 
machine code will now be inserted. Note that 
each byte must be entered as two digits, i.e. 02 
for 2 etc. Now type P - , Enter followed by 5 
to move back to the start of the program. Press 
S, Enter and the B register will now contain 2. 
Press S, Enter and all that will happen is that 
the program counter increases by 1. Press S, 
Enter and the program counter will now point 
to the start of rhe loop, and the B register will 
now contain I. 

Continue pressing S followed by timer until 
the program counter contains 55005. You 
have now exited from the loop. 

Here is another example program. 
Hex Mnemonic Comment 
OS FF LD 6,255 Load B with 255 
00 LOOP: NOP Do nothing 
10 FD DJNZ LOOP Loop as before 

To change the first example program, type 
in P 55001. This moves PC to point to the 
byte to be changed. HEX FF — FF is now- 
inserted. P- 2 means that PC now points to 
start of the program. 

Enter S several times. As you can sec it will 
take a long time to exit from the loop. To 
execute the code at speed, enter BR 55005, 
which sets the breakpoint address. K now 
executes the program at full speed. 

Now for the third example: 
D9 EXX Exchange registers 

D9 EXX Exchange registers 

To enter this program type HEX D9D9 
H 32 — puts 32 decimal into register H 
D 32H — puts 32 Hex into register D 
P-2 — moves PC to point to start of 
program 



Now singlestcp twice, observing the 
display. 

This fourth program simulates an interrupt 
in Mode 2. 
3E09 LDA.9 
ED 47 LD l,A Load I with the value 9 

ED 5E IM2 Set interrupt Mode 2 

I-oad this program starting at address 54994 
so that it precedes the second program. When 
you simulate an interrupt you will supply the 
byte FF so that the interrupt is vectored via 
the contents of 09FF to FF69. So enter the 
following: 

P FE69H PC now points to FE69 

HEX 00ED4D m/code NOP. RET! is 

loaded. 
P 54994 Return to start of 

program 4 

Singiestep through the loop 

Enter S three times to set up interrupt 
values. Now singiestep some way through the 
loop of the second program and enter I. In 
response to the prompt, enter FF. You will 
now jump to 65129, FE69, you can now 
continue singlcstcpping and you will return to 
the point where the routine was called. 

For those who baulk at typing in all the 
data, I would be prepared to supply copies of 
the tape at £3 each provided the name and 
address is clear. Ian Potts, I Bramston Close, 
Oundle, Peterborough PE8 4DP. ■ 



Figure 2. The memory map. 
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Listing 2. The Basic program. 



30 CEF FN Hlf.alltT .. 256' 
40 D£F FN Lf *X-2S6*Ffi mo 

so cer fm MiHi..coC'B »*-*:-• 

H* «-«-■■ 

100 LET PiiSftiPCEr lada.'ii,! .f Ke 
> 'UJf.Sl 

um print at 2,22." '.at 2, 

27-len 5tp» (ip. or 
130 print at 9,22 ~ -.at 9. 

- --. Dl STP« P.P 
l*0 BrtNt-Ontrf UM ■*aar*6&t PC 

TURN 

3000 GO SUB 100 

3100 POKE 23930. fl INPUT "COMMON 

c - Line z* 

3 110 CE3T0RE -500 PRINT AT 21 



: 3 PEfiC' ft! . ft 
7MEK CO TO " 



3120 FOR 1=1 " 
3130 IF Z«.fll 
31*0 HEX? I 

3 ISO fop 1-1 to is nenc nj.o.c 
3160 IF 3* >Af Tntll HOT I PRIN 
I *T il .0, "WRONG COMMAND CO TO 

3170 Input "UflLUf - , lInj- v 
.moo ii- rj," rntN i»o rc> . . 

3300 IF Z«*"F" THEN CO TO A 
3X10 IF rftLEN <*(*•'»- TnEN SO T 

u sse© 

•220 FOP I»l TO LEM Y« IF .' % I I . 

. ■■©■■ Ot- i : *" THEN CO TO fiOI 

3230 MftJT I 

32*0 LET B*UftL '.'* 

32SO IF 6:0 OP 0;03333 TMEM SO T 

<3 6000 

3200 GO TO ft 

3300 IT B>2!JS THEN 00 TO 6000 

3310 POKE iiddr+C .8 60 TO 3000 

33*0 LET P.P»B IF P'lOP TMEM LE 

T P.P-B CO TO 6O0O 

3350 LET ».p CO TO 34SO 

33bO LCT P.P-B IF P<© THEN LET 

r-P-3 GO TO 6C00 

3370 LET B*P: GO TO 3*50 

3360 IF top THEN CO TO 80C0 



3390 LET P«B CO TO 3*50 

3*00 IF e 10P THEN GO TO 6000 

3*10 LET BP'O 

3*50 POKE taasr-C FN L'Si. POKE 

ilddr«C«: ,FN -IB' GO TO 3000 
3500 POTd ■" M -',3030. "a" .4 

500 . "O ' UOua. ' I " ,4500, "P - ,*110 ." 
rttLP .7500, -HE- 5000 
3S10 OftTA -p.- 33*0.5. "p.- ,33ea, 
5, "P" .3380.5. BB .3*00. 1 
3520 CATA "F 6500. 0. ■SO" . 3*50 .7 
. "DC" ,3450,21,'T'E" .3*50, 23. 'ML . 
3*50 25, '!<• .3450, 11. TV", 3450. 9 
3530 C-ATA '■«• .3300.20. X",3300. t 
1 . B" . 3300. 22. -E" . 3300. 23. "O". 33 
00 .24. "L." . 3.-.0fl,25."M" .3300.20 
4100 l-.it.c-jMI-c USR «»ddro37. G 

O TO iiSOC 

4110 RANDOMIZE USP <adjf»817i C 

TO 3000 

tSOO IF PEEK !oJdf*13J«0 THEN GO 

TO 6040 
*-a03 if PEtK i4aar*l*> »l then RA 
HC-OMIZE USR <»dd-+30St CO to 3© 
00 
4505 input rcvicc data uti nex • 

", LIMe z* 
4520 LET B'16*FM HIIflllUFN Mi: 
• irf> ' 

*530 IF B .255 THEN CO TO 6000 
*5*0 POKE i*4af*1.5i .0 TF PEr> ' 
4d«i«l*<-0 TMCN 60 TO *O0© 
*?50 PftNOOMIie USP «»4<ir*e66> 6 
TO 3000 

4600 PONDOMIZE U3R *Ji)r.60SV C 
O TO .-.000 

5000 INPUT "COOC ": LINE v$ 
3O03 TOP 1-1 TO LEM V| IF Yi(H 
i"0- OP ¥»ll> ."F- OR lY»CI)<"ft" 
OND- ^f 'I' ^•■9"> THEN GO TO 6020 
3007 NEXT I 

501O FOR N.l TO LEN V*.'2 LET HI 
»V* l2«H-l TO 24NI 

3020 LET B>16«FN ntB*(ll)«FN n , !• 
t<2t) 

S025 IF B>25> THEN CO TO BBBD 
5030 POKE t> ,»' LETP-Ptl NEXT N 
5040 POKE liddnti .fN n(P> POKE 
liddrtbi.FN L<Pi GO TO 3000 




3300 i-Li t,«o »4) <»••»■ rO UBM 

v$-i . 

•..-,01 Or :-: ' li 'i 1 :f • 

-O" OR f ( il< * CtP ■ ' i' : 
AHC •♦ 1 =■ then 60 TO 60<t© 

550i IIKYt I 

-op i«e re lf» ,t-i _ 

S520 LET BlB-»FN M'/JILEN .*-T' • 

5330 NET I GO TO 3 250 
p.000 PPINT ft* ^1.1. . 

■BR'; co_t o ^ 3 lop. 
■na go '6': loo. 

a re :r_tT RT 21 . 1 " 

p05o PBI NT ftT l^i.O.' 
HMTH U W 
■■>'^.v ' -P INT ftT 21.1 , 
. . ' . JlOO 
:F LSN '* 4 THEN SO TO 603 

o 

6-501 FOP. X>» TO * Xr ,»•!■ «> 
&P V*(I' '1' TrtFN CO TO 603© 
6S0S NEXT X 

6SOS LfcT • 1*1 «1«:«» , . I >'L • * • 1 ■ »S*-->.' 
. | ,p. -*»VflL flllltWL Y*<*> 

6510 POxr i«ddr4.9S9> . rut 

OS;,' PHNt-OMlZC L<3P ■jjjr»053i . G 

O TO 3000 

7OO0 CL5 PlO t *.20 ORft'- O . ZS1 

t-Bftu 159.0 t-Pft" 0.-151 C'RRU 
-I3« ■"> 

NJ18 FOR I»52 TO 1*8 STEP 32 
7C20 PLOT *.I ERP.U 1S0.0 ItC • T 

^CiO PLOT 3*. 20 DRflu 0,151 
7050 PLOT 41.UJ pPftU 0.23 
7360 PLOT 1^4.149 CRAU 0.23 
7070 ~ET ft*- rC9": RES>TOPt '..'-' 
70 JO r 0P 1.0 TJ 6 PEOC- 8* • 
PC INT til ■ hi - I •»» 
-100 PRINT «l! <»]..' *»."&- PRINT 
HT ■ ►»' . . <«'. " PBIHT ftT y*2. I » 

: 3 uerT I 

VIMO L'mT" "M- ,*.! . "L" ,4.11. t 6 
.l,"C-.e,ll."8- .12.1 "C 12.11." 



7i«o *-f : u- mi i .4, i • • .mi i . : 
f-.AT 1,12, "if vet : 1-. PC 

7150 PPINT OT 1 .2*. -BO-.ftT 2.2T 

d ftT 6.2*. Pi" ,RT *,27. J 
:'..' print h' 17.11. S : P.v C 

7170 OFTUPN 

-"JO l\! pk:'.- ft* .- • MOE 



75?0 PRINT OT .1 ©:- 

RESTART - I JlMULATe AN INTCRRu 

PT- 

7530 PRINT AT (. a. " JINCLCJTCP 

K CONTINUC AT SPEED'' 

7S10 POINT ftT *.0."F SET FLftGi 

"8P SET BRFfthfOINT- -P SET PC 
OJNTEP" P« Of P- INCREMENT P/C 
OVNTCR- HEX INSERT COOE- 
7SS0 PRINT AT 1* .0. • RECISTEB LET 
TERlS.' THEN ft "HUMBtH LOAOS THE 

REGISTER N'JMBCHi MWC DCLIMML 

UNLESS- "ENMnG IN M-- 
7=60 PRINT AT 20,0, "PRESS AN* C.E 
r TO CONTINUE" 
7S70 PAUSE O- GO TO 8050 
SOOO CLEftP 2»300 BOROER 1 RAPE 
R 1 r.LS INK 7 POKE 23650. S 

Pokf P36O9.100 LET START.B100 
6010 LET rops«5335 LET *jar .330 
00 

B02© PRINT AT 3.3; FLASH l.'OO N 
UT STOP TAPE -AT 10,10.- LOADING 
COtC". LOAO "-COOE »d«r 
3030 FOR I«addf TO iddrO* POKE 

1.0. NEXT I 
304O CC3T0RIT 32O0 FOR I.lddnl 
TO 14*1*4 1* REtVO A POKE I. A. N£ 
XT I 

dOSO LET BA--CP LET P.SSOOO 
6100 GO SUB 7000 GO TO 3000 
8200 DftTH 2»S,2SS,O,0,21B,21*,3, 
207,38. 02,0,0,1, 1 
•s-aoa CLS SAVE '•S/STEP*SK" LINE 

auue 
9010 SBUE "t y\ TTP*Bt" C0OE B.imw 
■ ^ .« , - u ; -j : ►. - ; .1 .• 



rf" . 16.1 

7130 PRINT AT 16.13. F" 



ft* 



9999 CLS 
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ft J 



IS 



£* 
& 



ft 

Sl&ASIC 
SB* LIGHTNING 



Machine 
lightning 




tfihl 8 * ^ 



£t* B 



ttt 



Uffl 



o\ <i£<t 




k 



f 



Iff' 



Somes. BAS/Cl ■■ ■ 

. truoured extension to the 

iodoft BASIC which odds a 
yujigcnng 200 reserved words, (t 
jBom up lo | 

irrent/y (or:v -i foreground and 

'■(Jj. /^Oit •"' 

month, ore dedicated to games 
■ g and the sound ortd graphics 
comrnonds ore unporaWeled. 

SI fVoCC PASCAL fy.< ■ 

programming commands ore a/so o 
/eot.jro 0/ G 
As we// as the Commodore's 0M 
, tan i*ore sprites. 6AS/Cl/ghfn(rM 

Mm ■ i>cnn 

B ^ 

I dimensions These car' 
V W 'eens wide. They can be ia< 
B H a/urged or inwrtf J 

■■[ f wtlhpherwmi .rid 

M^mm smooihnr 
**mMm f ' { Sp"te Generator Program 
■ f (written in BAS/C ligiiirungj is a/so 

J5 ' ^upp*ed and an be i-srd to design, 
cdil and store oil yoi;r spr ■ 
you-' mam proj;.' 






Generator Prx^r cm 
Pros<ivr.-, can even (■>•* written in «i 

ton o/ foah orvi Commodore 
5A\ 

ran i.- 

■ 
Tin- 

pad 

qwi Idy On " easily be/ore t/K* Forth 

id 
to be seen to i)e believed Ortd a /pD 
■ As with A 

together ,v 
sprites which can be xioltect. sj 

MUL77-TASK/NG foubt 

the most powerful feature o/the 

rhe 

muif; • ""'.''.. this a/tows two 

■.■ybenin concurrent- 1 -. 
-■or'i tai>dscope scrofls 
iflbrt/ess 
The&ASiC'tflifijnp. 
r;or Program a nho tnct.itted m 



Commodore 6~ ' 
is probably the n mes 

wnting uti ityawflitoWeononyntcro /i 

CO". 

MACROASSEMBLER/ 
MONITOR/D«ASSEM8(.ER Th<, a 

■ 
machine code 'em 

f 'i" (he Commodore 6 ; 

feature*, too numerous to mention 

BASIC LIGHTNING 
Ughtri ■ ■ •■ 

provwV ■ u:ce*pennient6- p 

prepcr otwn for later asscm Wy 
SPR/TE GENERATOR Iked to 
■ i •-, fur the | ■ 
gome .•fO(or/x75 numer- 

ous functions irc/u</ir>g enlargement. 
rtxattoi : Ktton 

OB/ECTL/BRARV' 
Lightning's most poweiful/earu're. 10k 
of re entrant code wrrh more than MO 
documented entry pomes, These are 
thei" " provide oJi' 

superfost graph<S rcu; nes n White 
and^ .contain 

M/tUOly rve» >• routffK yoi/" eve/ need 
. reon Arcade Gome and 

■ i .g m Machine Lightning is 
thecornprehenssvi 
| .jnying mo.' 
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TELSOFT 



A reminder of how to use the Telsoft service. 




THE programs given here will enable 
Spectrum and BBC owners to download via 
Your Computer's Telsoft service. First type 
the hexloader lor your machine — figure 1 — 
and then enter the machine code — figure 2. 
On the BBC you call the service by entering 

CALL &6A00 
while Spectrum owners must type 
RANDOMIZE USR 60000 
So far OE Ltd's Telcmod 2 and VTX 5000 



modems have been tested with the service, but 
it also works with a number of other makes. 

To find out what is available on Telsoft and 
how to receive software dial up Colchester 
(0206) 8068. This audio recorded information 
line will also advise you which telephone 
numbers to ring for the ?00 and 1200 bit/s 
services. 

When a program you want to download is 
available, make sure your modem is set up and 
dial the number appropriate to your modem's 



speed. As soon as you hear the modem ton« 
switch the modem to line and replace the 
receiver. Select Option 1 from the menu — 
Receive. After a block of data is received, you 
will see "OK" printed if there were no errors, 
otherwise the program will wait for the blocks 
to come round again. 

When the "Program loaded OK" message 
appears return to the Telsoft menu and select 
Option 5. You can now save and run the 
program. 
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Figure 1. BBC. 



to print ~a~ 

B0 INPUT "t- 



ia nut noc icx cooc loader 

?» QBlPRINI 

38 INPUT - START ADDRFSS i>v, -,,-,, 

«■ A-evfti. <»«.-*<*»> 

30 ir A>*oT07 THEN 280 

60 IF «. l.-AOCI OB .i-wi / :hn JV 



■-» 

>16 THEN 30 



VI! II LLMIDtl 
100 T-B 

1 1 o f on m-b to 7 

120 <•- MID*<D4.2*H*1 . I > ; COGOO *.O0 

ijo n c-i tmen 2«a 

140 I*. niD*(B*,2*N*2.1>: GOGUD 390 
13B If C-t TICN 260 



if* ii- tvin i-i-.n:oiiDi,.'.N.i,.. 

I/O ''A KjA-A- 1 . I- I -f. 

toe NTXT 

170 TOR n - I TO l£n <C«) 

to* x*>mid*<c*,m. n igosuo 300 

210 It C "1 TWN A-A-li GOTO 260 
720 NEXT 

230 IF t = fVAt<-*--C«> IHtN 30 
2*0 PKlMt -CMLCKKlrl ERROR "" 



I'fSO A-A Q.GOTO 90 
260 PRINT -TAPING ERROR •» 
770 A-0»(A DIV OIlGOIO 30 
200 *SAVC "DOWNLOAD" 6A08 6FQ7 
779 tNO 

300 C-Oiir AGC<«*>-.*0 TiCN L-imcruRN 
310 II- Ast ■ X« > • 3H THFN (W TIIRN 
i2» If ASClX«l<eA DCN C-liRETURN 
330 IF ASCCX*»>71 THCN f-l 
Kil Kl lt»XN 



F/pure 2. BBC 



utee 

/.llll 
6A10 

'.A.a 
-....■,, 

6A3B 
6A30 
6A40 
6A4U 

6Ar.a 
«u 
6A60 

6A60 
6A/B 
6A70 

6A0O 

■'«i 
6A70 
MVIl 
«WU 
WW0 

•-.I'l' 

AAB8 
6ACO 
6AC8 

AAoe 

6A09 

6Ato 

6ALQ 

ui> 

MS 



jATCMAOt IA7O1.-0H 
«FF2«616C?»4f)6r>n 

j UFO»f<7T4f8f7C7 
: i&t 0»t4i:»l.AA4C4 / 

I f juv/15-_-UL 3- I ii'ri ,j 
! A«M<nA/FF 7B*-4f-F AS> 

. a utvaa^ur 4> i '»vo_' 
: A20220T4rF A9C6A0 
1 t LA2B020* 4* I &0A7 
r 0C20E IFF 7BT 76BA7 , 

. i3A2oi2«r4rrAAG0, 

nwntiw«woi»fl, 

:A713A20I2BT4FT20, 

.11 ..-i i.. v .-.,.-: 1..1 

I I 8A00084 / 7H4 /t«M , 

• 77(14 7A04 7DO37O2C 
: OV>Ortr>'0."»-m'-<m0, 
I DBF .TWWL/.i; WSDU7V 

1 7 1 00CO20DS&i>caev, 

i IH»OAjWKMr.74-,-VM«l , 
. IMMf.A-ilCVl?./61GA5 
! 1D6S7303777OOC6C 
:>4Mt7.?0i <fi (117003, 

• 6DC.0 ) OD0» 0«3 / J TIB 

i t>260?eoC6Ct>oAoc3 

: /At- B«F«A7"i(>?0f » > 

:20C/i f 4C6/6A20OC. 

! 6T.88Br.C378F80BA7, 
i-W/BLil I VUI 'I I «( 
1 & 7tAA37TJ\0&905<J r 
jO«w.'W JFvavBkva, 
:t •>F4<:HV.B4CA/«>A, 
t .1000047.104 7O2O0C , 



4Cn 
3«A 

4i:h 

*('." 
4fD 
X*3 
4CO 
4BC 
•\Z1 
■fl. 
•Mf 
394 
MH 
416 
10D 
4BV 
466 
364 
4 ? 7 
i!4 
787 
S24 
4 35 
ICC 

4/U 
34F 

4GC 

4At: 

43C 

■w 
449 
2C7 



6D0O I6CHW7017A20D56D.477 6t'70 

6BI0 :CtlC4730B> l2e0C6C,43A 'CW 

6H1U !H0t3CS7AF0gbAV3C,4CC 61.-41 

6W20 l20L3rr70C7Fr4C67,4tfB ^e* 8 

6BTO ;6A7B0CW:i«e»CS7e,3Cl 6C40 

6ii;a :i oaaA99O20C3rr4C,447 61^10 

66 3B ! 676A70C76S70f 7H- , 47V 6CS6 
6A40 IA3/3AHAVB099B36T , Jl 6 

6H4U :ASUACVB7O0SO2eO7,417 *C*H 

69=0 ■6(IA')C02«<336CA433.3Mt 6C7B 

6896 i2B306tA?30?053Af:,298 6C'0 

6U60 :A7]3A70t20T4rr20.394 6CO0 

6B68 :r76eA471C8«8BVa3,303 6CTIO 

6b/« 1 6f- 0031 VHOBF 7 A90C . 4A4 6C90. 

6»/a i2or^C70A56DA73A,437 6tVO 

6W» i0507A<?6l-HriHMva7, ir.7 6CA0 

6KWI 1 ^0«06t.20F O6D20AO, 20f> '■*"*> 

6BVO 16O«90520006CA9OU,2OA 6CD0 

6D">0 l2BC3FF7eFI)6tlA«D7 I 302 '■T.l'fi 
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Figure I. Spectrum, 

S REM CPCCTRUrt 4at 

10 REM H« CoOv Loader 

13 CLCAN 370M 

20 POKE 23630,01 CL'J I PRINT 

30 INPUT -«t.rt ,vin. — - -|« 

30 IF 4>6U33 TI4.N GO TO 200 

60 IF ••60008 TICN 00 TO 2* 

70 PAINT at 



00 INPUT - t-|6» 

OS If P«--CN0- TtCN CO TO 290 
4 1 q 1 TO IF I FN 6*< >7» TI4T.N CO TO 760 

100 1 1 ■ t-6-236«lNr la/236) 
110 FOR n-O 10 7 
120 tXT K*-b*(2«n-I TO 2«n»l) 
173 OC1 I'.un 300. lit y-> 
I3B IF a-l IHCN GO TO 260 
140 LCT M»-b*<2«n.2 TO 2«nt2t 
143 GO SUB 300: LIT yv*!6«- 



130 ir a-I IHtN (id 1U 760 

170 POKE a.yi tCT a-aM 

100 l.fl t-t-r- NEXT m ITT v— 

l«l FOB —I TO 3 

200 u_r >«<««ci7,a TO 17<al 

203 00 SUB 3001 LET v - y .l6«» 

710 II a-l IHtN LET a-a-li (iO TO 760 

720 MCXT a 

230 IF t-y THEN PRINT 



-IP». 00 TO 30 



740 PttlNI ■OiKtw* trrar- 
230 LET *-. Oi OO TO 30 

760 PK1NT -lyjunfl trraf 
770 1 FT «-(1«lM1 i./n>, 00 TO 80 
200 OAVL "do— iload'CODC 60000,1136 
7«0 POKF 23630.01 STtlP 

300 IET a— «t LCI k-COOC x*-4S-/» (k*>-9-) 
310 IF ><0 OR »>I5 TtaTN ITT —1 
V20 NFT1XN 



Figure 2. Spectrum. 
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This ARTICLE on QL assembly language 
rounds ofFthc scries by presenting a long pro- 
gram example. It is machine code monitor 
which allows you to examine and alter 
registers and memory, and test another pro- 
gram by stepping through it one instruction at 
a time. You can even single step through the 
routines in Rom. 

The program is position independent and is 

loaded by typing 'EXEC W 

MDVl_DEBUGl_EXC assuming that it is 
on a cartridge in Microdrive I. Note thaf the 
QI. should be in monitor mode rather than 
TV mode. (1 find the resolution perfectly 
satisfactory when used with a TV however). 
All numbers are entered and printed in hex, 
and all commands and numbers can be 
entered in either upper or lower case. Spaces 
between command/parameter fields in general 
are not necessary and will be ignored. The 
program accepts the following commands: 

Display registers — R or r. This com- 
mand takes no arguments and displays the 
contents of all address and data registers, the 
program counter and the status registers. The 
status register is displayed in binary. 

( «nge address register — A or a. This 
Command takes the form An = x where n is the 
1 1 iter number, between and 7, and x is the 
new contentsd of the register in hex. So the 
command A7 "40000 will set the stack 
pointer (i.e. address rcg 7) to point to top of 



memory in the QL, i.e. $40000. 

Change data register — D or d. The syn- 
tax for this command is identical to the 
change address register command above. 

Change program counter — P or p. The 
syntax for this command is of the form l'-x 
where x is the new contents of the program 
counter e.g. P™ 34000 sets the program 
counter to S 34000. 

Change flags — F or f. This command tog- 
gles the stage of one of the five flags and takes 
the form FX,FN,FZ,FV and FC to change the 
extend, negative, zero, ovcrvlow or carry flag 
as appropriate. 

Change/Display memory — M or m. 
This command can have an optional suffix of 
.b, .w or .1 to indicate the size of the memory 
location to be changed, or the size of the loca- 
tion or block of memory to be displayed. Size 
word is assumed when no size specifier is 
given. Only one mrmoey location can be 
changed at a time. The command is in the 
form M(.s) a = x where .s is the optional size 
specifier, a is the address of the memory loca- 
tion and x is the new contents ol thai location. 
So the command M.b 26000 = FF will change 
the byte at $26000 to SFF. The commands to 
display a single memory location or a block of 
memory are of the form M(.s) a and M(.s) a,b 
where a and b arc start and end addresses. If a 
is greater than b then the block from b to a 
will be displayed. A dump of a block of 
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assembly 

L 

memory can be interrupted by hitting any 
key. 

Load an executable program — I. or 1. 
This enables a program to be loaded into the 
transient program area. It takes the form 1. 
MDV1 PROG TEST. After it has been 
loaded the program counter will be loaded 
with the start address of the program and A7 
(the stack pointer) will be loaded with the top 
address of the associated data area. To ex- 
amine these type R. If the program is loaded 
correctly then "ok . . .' is printed to the screen, 
else one ot the normal QDOS error messages 
will be printed. To irv it you can even tvpe I- 
MDVl _DEBUG EXC and single step 
through the debug program! 

Single step — S or s. This command takes 
no parameters. Every time it is used the a 
single instruction will be executed. Using the 
R command enables a display of the new state 
of the processor after executing the command. 

Quit — Q or q. Takes no arguments but 
just returns you to basic. 

For those of you who do not wish to type it 
all out, or for those of you who do not have an 
assembler, I will be happy to provide a copy of 
both the source and executable program on 
your supplied Microdrive cartridge. Just send 
three pounds to cover my time, postage and 
packing to P.A. Ilollidav, 44 I.cnnard Road, 
London SF.20 7LX. 
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4 FREE 

WAFERS 

INCLUDING ' 

SPECTRAL 

WRITER WORD 

7 PROCESSOR r 



As a result of 
SMT's purchasing 
power, we are now 
able to offer the 
superb Rotronics 
Wafadrive data 
storage system for 
only £99.95*. But 
hurry! Stocks will 
not last long. 
You've read the 
reviews. Now's your 
best chance to buy! 




SUIT Special offer ! 



Wafadrive onl y £99 95 



Integrated System 

The Wafadrive is a 
complete system which 
contains the micro interface. 
two 128K drives, RS232 and 
Centronics ports, all in one 
attractively-styled, compact 
unit.There is a minimum of 
connecting leads and no extra 
boxes to clutter the desk top. 
Like the majority of profes- 
sional systems, the units are 
dual drive. This offers the opti- 
mum balance between system 
flexibility and cost. Built-in 
serial and parallel interfaces 
allow the direct connection of 
just about any popular printer. 

Fast and Reliable 

The Wafadrive achieves 
very fast loading and saving, 
but not at the expense of 
reliability. Extensive research 
and the use of high grade 
materials ensure that the 
Wafadrive will give years of 
dependable operation. Data 
integrity is on a par with 



floppy disk. Three fully 
interchangeable blank 
wafers in three sizes - 
128K. 64Kand16K-are 
also included. Low capacity 
wafers give faster access. 
They are therefore most 
suitable for program develop- 
ment applications. The high 
capacity wafers are suitable 
for moregeneral datastorage. 
Loading rate is well over ten 
times as fast as cassette! 



Software 



Armed with the 
comprehensive user 
manuals, blank wafers and 
superb Spectral Writer 
word processor, you'll have 
a professional system to be 
proud of. See the coupon 
below for details of the 
rapidly growing range of 
software to enable the 



"Plus VAT and £2.00 post and packing 

programmer and games 
player to exploit the 
Wafadrive system to the full. 

Buy Now! 

Cheap, reliable massdata 
storage for the Spectrum has 
finally arrived - make sure 
you benefit from SMT's 
special of f er. Clip the coupon 
below and your order will 
receive immediate attention. 



FOR USE WITH THE SINCLAIR SPECTRUM 



Pica » Hod nw (n>t«f •» appropriate) : 

HOTROMCS Spectrum Wafa<*rl»*(t) 

l«Kw*Irr(il 

MKwjtCfli] 

1»K walrrll) 

HealhfWHlqrittlitc II 

Sp«cW*rv'$cf<MjbAlt*ch,'Lun* 

MM 

Ocjii OowwWong* L oopy I sundry I 

WorldCup 

StarbAt 

£AP machine code 

Sherlock 

_ RSmteed 

Canirontci leid 

An pttcca include VAT and P* P 



- Cn;.7«Mih 

■' 1 J-I'.r.vl, 

r -i .v.,». i. 
><>C3-9&each 
«t>C14,9$exh 

<v m.Sieach 

-I'l'IStKh 

t«C7.MMCh 

»n»Kmh 
•■> tu 9S««n 
~r9 9ie*ch 

TOTAI I 



□ I enclose a cheque' PO* made payable to SMT 
_J debit my Access* Barclay card* account no. 

( 'delete ,ir. Applicable) 



Signature: 



Name 



Address: 



Sendiofnostamprequlred): SMT.FREEPOST.Greeni 
Norton, Towcetter. NorthanU.NN12SBR 



Pleate allow 28 
days lor delivery. 



E3 



vtsa 



SMT 



Mail Order Protection Society registered number 3282/152 
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Ilia i "*v>. 



laaaaaH 

' *^ u-.t 

MJ| a*»w I Ml •■• 

a*0 a't,» Mtl 



•hi 41 a.- 
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an* UX* i*> * I*** 

<■--• *#.M t a.- r «rr..^ 
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iftF Fiwai iihn |.**ni a 't 
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Write programs to unlock the multitasking power of your QL! 

Use Metacomco ' s much acclaimed Development Kits to create the soft- 
ware for your QL : Use Assembler for its speed, and for access to the QL 's 
many features; use BCPL for systems programming; writing games, 
utilities, and applications packages; use LISP for manipulating data 

structures, and for exploring the world of artificial intelligence 



ASSEMBLER £39.95 * P ff T 

> Standard Motorola 68000 
mnemonics. 

> English error messages. 

> Produces code which can be 
EXECed, and run as a 
concurrent job. 

> External references allow linkage 
to high level languages. 

> Integral linker allows assembler 
programs to be linked together. 

> Macro expansions. 

> Position independent, absolute 
or relocatable code can be produced 

> Conditional assembly. 

> Large range of directives. 

> Fully formatted listings. 

> 30 character variable names and 
32-bit values. - 

^mfcfD'. 

ASSEMBLER^ 

*!$%& £39.95 




£59.95 ISff 

> True compiler. 

> Multiple BCPL programs can run 
concurrently. 

> Full runtime library includes 
interfaces to QDOS graphics, file 
operations, window handling, etc. 

> Exception handling provides 
diagnostics for debugging. 

> Link loader allows linkage of 
separately compiled segments. 

> Assembler and BCPL modules 
can be linked together. 

> 32-bit variables use the full QL 
address space. 



Each language is supplied as a 
complete Development Kit 
which includes the software 
(on a Microdrive Cartridge), 
Metacomco's popular full 
screen editor, and user 
manual. 



USP 



£59.95 * 



-t-P&P 



NAME 



The Metacomco Development Kits 
are available from HMV, Menzies 
and many other leading retailers, or 
direct from Metacomco. 

n c c 3 ! 

26 Portland Square, Bristol BS2 8RZ. 
Tel: Bristol (0272) 428781 



ADDRESS 



POSTCODE 



'Existing registered users can obtain an upgrade 

Contact Metacomco for details. 

QL 4. QDOS ate the trade names of SintLiif Revejrch Ltd 



I 
I 



TEL NO 



> Full support of QL features 
including window graphics, and 
screen handling. 

> Compatible with Acornsoft Lisp 
for the BBC micro. 

> Interpreter. 

> Turtle graphics. 

> Structure editor allows alteration 
of data structures. 

> Prettyprinter displays programs 
in structured format. 

> Tracer to aid in debugging. 

> Garbage collector automatically 
recovers spare memory space. 

> 28-bit integers and 250-character 
names. 

Phone today, or post this coupon 

to: Metacomco. 26 Portland Square, 

Bristol BS2 8R2. 

Please send me: 

The Assembler 

Development Kit at £39.95 

The BCPL 

Development Kit at £59.95 

The LISP 

Development Kit at £59.95 _ 

I enclose a cheque for £ 



or 



i 
i 
I 
i 



SIGNATURE 



debit my ACCESS/VISA Account No. 



□ 



Card expiry date. 



Price include* VAT. postage «mk! p.nkint| UK mainland only Delivery jllow up to 28 days. 



YC3 
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Listing 2. 

4 i 7*7 
4 i 777 

4 1 7©7 

4 1 797 

4 1 007 

1 1 W 1 7 

4 i n?7 

fl I B3 7 
4 1 047 
4 » 037 
4 A r*<«.7 
4 j 077 
4 a e«7 
4 l o97 
4 i «or 

4 t 927 

4 X 937 

4 A 947 

4 A •-- -• • 

4 1 9A7 

4 1 Wy 

4 4 9 r j 7 

4 1 997 
42007 

420 i 7 
4 20 2 7 
47037 
4 7047 

42037 

4 soa7 

42©7y 

42007 
42097 
47 i ©7 
42 lip" 

4 7 I 27 

42 l 37 

42 1 4 7 

4 V » 37 

42 A A? 

42 A 77 

42 A W7 

4 2 A 97 

47727 
4223;* 1 
4224 - 
4 7 5*3 7 

4 27A7 
<iy?77 



t3073LO/SF072»072607 « j»S»j* 

oco.^0707© a o7f»© akcoa — 340 

C AtOABFOAOSOCArrOAAOOA — 937 

OFOn/COHSWOil 90A430A — -v s> t_« 

^00<43BOA350Al , «062JOi4 — 274i 

200A?F03^ 1 OSAOO^ASOS - 303 

5r05!»0O33'»OS^30S2603 - 381 

i »03r'904»»- ao4X>ko4 D904 — ?us 

DA©4<:»^©4e B04B904B204 — A007 

ftDOtAOOl A3049D049004 — 633 

93©49004C<fcf i >-t 71 O't ' " i o ■! — cv'» 

7S043AO432011A01 4004 — 4 4 7 

3 A 04 2004 it»04i2O4or»04 — a a a 

O304r(:o^C903t)C03CD03 ■■ 929 

SDO 1 7eo 1 700 A ADO 1 a7© 1 — »«=»7 

42© 1 3»»© A320 1 43« A 3CO 1 — 407 

3 3012901 i?30 A 2 00 I A DO 1 — A 93 

lOOl 1 30 A A 20 A OBO A OOO A — 07 

03© A ©20 A r-DOO^ A0©l^70a — 739 

F400»TOOODM000400»eo© — 1097 

OAOOAC OO A400311003 A O© — 40& 

2C00290024002 A OOOOO© — 13<l 

2 A 24PF» A 94C234 A237HB A — 0<j-l 

2* X 4C3A& A70941? 734AC3 — 913 

AMA2094D44I. 1 7©2»7 IH — A077 

l 6C40 A 29002 A » A 03C3A? A — 9AA 

DCA40AC343000AOEAA9A— CIQ4 

O A C»7e»»232004©SO^l 1 3 — AAS 

X 3 A ACDSABB A 3 A ©*^9C 7 0» — A233 

I9ElPt0230E20i;002*07 • A.OS3 

f*K0320X>A4F 7323 3RCOA A «- 1070 

32BF(i3CDB99rZ336tn33 - A A A7 

W90323I3e233AfeX>;33A7:S©3 — 942 

CD4 A S»0 A 7CE> A A BCB03K07 — AOAO 

ODn4B»47C32 A OOOO A A A B» — 9 A 4 

27< I> AA n !>'• I A0132A7007— 92A 

Z37CFeFP200AOA4DCDVL — A049 

»A»30I"'3 A ©* 9C9C3C I>OA»9 — 1347 

37CB49CC09BVC0 A 2M9-3F" — A2A4 

C03 A 200AC B3901T0 1 700 A — AOZ 

OXJC A>Of D9C A nr^CSCDDP OO — A 4 4 «• 

ClCS11VO0CCB7n«D70t9- l 3AA 

Cl)W4lil)Ciril73BDClC310- a -in 

W92*M»303C»4B»703«7*-I> — A3A3 

12C90A10(:H-li;00?OAlO« A74 

C3CDAC H»C A CS7 1 0(^037^ — A440 

1=. ACC 772An30322B7032 A -• A032 

3COV77»BOSOeFCC D J A 04 — o J ■■- 

7 A 4 70722DVO3C DI>3003«J — 79A 

2309r D43e»0322«1703C» — 937 

fc" A0A2ABD03237322SB03 — 7AA 

r"3At'Ct)AJEOADACDD-10020 — A470 



42207 OBIB2323 A l=»KB2 AB 9030D — BIO 

4S297 CD42C A 30033ABF03CAOC — A043 

42307 7S2DCDAhO1042(IA30310- 630 

42317 AOC B4 A 200F3K07CD900 A — 90Z 

42327 C: D 1 ODDC8AFrC4 320O A C9 — A40S 

42337 2 A »0072»»B03 A C7nC009 — ©33 

42347 OAODCDAF^O A A St32 A 4707 — 700 

42337 A A7S7C3A20CB4 A 20O9CS — 792 

423A7 900 A A t»03CDSABD23 A ?20 — 742 

4 2377 *A>C»4 A CO J-B. 23CD900 »7E— A342 

42307 "c»T2TneT>3*or"nir9"OTJOArt-37"9 — a a <=.»* 

42397 AK74A 1 7n2©A» ^ ir 7i,- At - 72 — A029 

47407 4449334 A 333 347V4I>424C — 743 

424A7 43020000C SIC ^c; 4c»CWC:C — A =93 

42427 2fci404C A9<T A C A 40CCC X42 — A 270 

47437 C 34 1CS0A33DO4 A C A2»4= — 173CI 

4Z44-" «» -IA9201 443A91TMO-1 A92» — 03 = 

1'."l*i? OO A94GOADA4CC3C 330CP -" A442 

474A7 30C3000 A>4 A 444470A04 A "- I A 4 fcj 

47477 44432OA0rt3M342a0A0=3 — O 3 tf. 

424«7 424 320A04 A 4E4420A030 — • &XA 

42497 4l^3220A04P - 3270StOA043 — OO?* 

42W07 ^02020 A0324S3420/*043 •■ «OQ 

42SA7 — l<ao04A302020l»0700AA9 — 773 

• 3327 4C44if0202033302<;»A4A ~ AS9 

42337 !)020202004irn 1 4C A>4 4K — O A 2 

4If347 3?3t*420207B0229^cC A 49 — A2A 

42»T^7 4C2020204 1 2CZ002A943 — »A3 

423A7 -J*»7020202033«O792C0A — AlO 

42377 433U702020J14S2C4HCC — 7AO 

42Sf»7 44CV)1C94C4F»0433020 — A093 

47397 20204 A 4 A7<^ 4 A 4 AA7444 A — AB2 

42A07 4C3A70e34 A3220207003 — 714 

42A17 4 A , n72020A04A»07020AO — y&Q 

47A77 434 1 4<^4C AO 4t: 4 4 205*0 AO — O A 2 

47A37 494C432C»AO444r%4320A0— Ma 

42A47 304»- =»020A0^0333340AO — 9AA 

4 2£»3 * 494C20 V0A04r='333420A0 — O 1 B 

4-,-<-.A7 rs24c;4 320A0?523^:-> ^-.:oao — >-»4 

424*77 524C2070A0323^2070AO - 770 

47AD7 334f:4A20AO33»7 4l20A0— 030 

42A97 494C3A4 A 4C4944204 >4F — A97 

42707 44C3S3=S24C20A070493W — CA99 

42>»A7 v!D02A9704 , J»97Al02A932 — 7A2 
4272"» -H *r>420A049£>04--'AJ94CC4 — A2AO 
47737 43D049CC4I- D4C9C449»2 — A323 

42747 44IJ2I»0*»A»2X>3»4n:5D*'»B7~ A^A4 

47737 4749r3420^\032433320AO — 04 A 

427A7 3 J43-14 70A0494 D2020AO — 002 
4W777 32r»-j»C4324CC4Cii<:90220 — A37A 
47707 43A9444 A 34C: A 924C430 A — AOA4 
42797 37S24 3C 1 324CC 1 3232C A — 1 132 
42W07 444 A O A 43r»OCC334 3C A43 — A092 

42UA7 4 3C A4 34 I 4C <IC 70014411 43 — 04VO 



42 
43 

43 

43 



* « 



/ '/'A 



— » 



.//'. 



.& 



W-. 



So SSS SS-5«- SPfcC ^lL ' 

,,o 00 io iw 



Kevin Probert with a more 
'disassembling than the pt 



t with a more subtle way of 
9 than the picture shows 









6 2037 
42047 

424*77 
4 3007 

470^7 

47"707 

mt&9 * 5* 

42«27 
42^37 

4 3T 947 

42^67 
42^77 

47V07 
4=997 

43007 

4 30 1 7 

43027 

4 303? 

43067 

430S7 

43067 

43077 

•J3007 

«0»7 

63 lO? 

4 3 x i 7 

43 127 

4 31 1 37 
43167 
43 1 37 
43 167 
431 77 
43 1 »7 
431 V 
43X07 

4 32 1 »* 

432.57 

43237 

63 = *»7 

63237 

43247 

43277 

43 = «7 

432*9>7 

43307 

43317 

63327 

43337 

4 3 3 4 7 

433 = 7 



r-74C324F4I>204F*Gfc.6e3» - 

4^46«030326333332o72 - 

_ , .-. ., =0 -i44f»20434f-4t = -* 

S04S404040*040404000 - 
«->Q00002*\0 2000 2F^F»MF»C:F 

oKcroVoeo^oooooooooo - 
Soooooooooooooootcoo - 

70C6FT& 1 0O37Se63OOP-OF» - 
0°^-=>CDC0O3S^ 1 600 1 ^70 - 
£607070707C64632I>F03 - 

f»DC?T73AP10-»01G71C3- 
^«D0O347ttI>3»»703PI ; .Dr ■ 

3 o°»x»^*rT>72=i i *£i£ 3 

--ael37K2001 1CC»772«»oi 

;«5«0*r D i ^vzzizzt '■ 

trCAC007O7*'-3 ; ' c;ll ' tC "; 
c55c§S°^7CC»»70443^0. 

■/7 2 09BeB6F2O39C»««» 
004670C607-.T06203£2X> 

ic_oio064 062/\n7033i=.*3 

03CI>CC03204VC«V704^. 
43C3»«?06C»67 = °^DnOCO 

^020rOX x4C4CCE>64060» 

o34°o2A* 3 r-2»oA=i^io3 

T9e3Z33B23SS«344C91 1 

i!"?TBres7«Fceo3BiD 

= 0Ort^CDI>2O00CI»C:t «»C6 

t C«»KECBE4C31>0«t 
0°F-C0030C1=C1111DDO* 
r-E40300^r-C7A^O»4 1k^A 

A3«?010A340424«740 
:«U««4A3C3H -* ^°SS 
O 10749C r>o 906793 = *>i>03 



: r -. . ■ 

703 

.S.36 
943 

-i , .--■ 

703 

= 76 

<-.■•' 1 

S20 
1 74 
1 06* 
. e>70 

• «02 
. 1 036 
. 7*7 
. lO<"6 
. 767 

• 1 33 1 
. | 161 

— 13 12 
p 944) 

■ e74 

— lOZO 

— » 131 

— 1=31 

— 1 ...-.:' 

— 103 1 

— 027 

— 94S 
m 373 

— <«-*o 

— &•?*? 

— 92 1 

— 9 1 O 

— 1211 

— 1*16 



— *02S 

— 1 106 

— «66 

— ©37 
» V40 

— *36»" 

— 1371 

— * 1 66 
_ 933 

— 1 03^ 

— 112 1 

— 7 = 3 

— OO*" 

— 706 
_ 1 47 = 



43367 

43377 

63307 

43397 

43407 

43617 

4 3 4 7 7 

43437 

43447 

43637 

4 34 6 7 

434 77 

43407 

434 V 7 

43S307 

4331 7 

43327 

43337 

6334 7 

43337 

43367 

43377 

433*»7 

63397 

43607 

436 1 7 

4367 7 

63637 

43647 

43637 

43667 

63677 

43607 

436W7 

43707 

6371 7 

43727 

43737 

43747 

43737 

43767 

43777 

4 37B7 

637V7 

430O7 

4 30 1 •" 

43<*27 

43037 

43»67 

43037 

43067 

43077 

43007 

4 SU t ?'7 



376I»O321»EO3CBOOC023 - 
CDX>6CDHA067£>»»I- 0--2006 - 
31. 0430023R06C3I»*r06C2 ■ 
=E313I»» J 3»oei>D36l304I»I> - 
2V»737 13O6»23C0Cf»4A3 - 
B26KXO 1316 1S* tC iDl^i."* - 
O0O91C7J 0013002 I OC3D - 
Ol 63«»03<=630 1 OCSOOf *»C. ' 
OO3O*30C^O7OO**2362O6 - 

rnt- D-»7C 1BOBBC703BBC 1 3 
O4 3e»* s .3OOC»6020O6 1C3<; — 
XS74CSI6O203C34266* 10 
-(F121 3 16H>*»1»*'"= : =^ A , " 

7 7 2320* sasfiftU**;* 

3X=330 0C04 4»-30'?1 ITM4A - 
390C673V0 1 44360 14230 J 
Ol 026 26736 1 D0EUC3O3O - 
009 1 333 60C3 1 33* *03=D - 
^0010104 1 J0000 2C0300& - 
CDC3033-»F-C:040C0^060f: ■ 

r1CCD703«lCH> lB30CD '' :I " 
06COB006*r»4t>cr>0«?063ft ■ 

= 4 1 OO I Or>C©0"0636.C D30 ■ 
060C003CC07CP-C0 120 10 • 
r-C033066C»C303C»7»-n • 

OF2014CB7820101B0B-'/; 
i,03C»t72e07CBF 3 C»4F 
7001 ir:E3r>3C30E642» »o 

S 1 23C »7^ =*.PO 1 »^°^** = 

7C CB?F = 0l3Cn»-t04>0^ 

D^06E1C«?CDA406C 1 1) 1 C X 
0320 1 D3« * 6F-C0633C DV7 
°3El»r-CG«P'6 100E>6*l2600 
J SO ^ 1 6OOC**7»20O * «r '* ' 

i7 3 ADF03C»7F2« OKO 
300 10D1 iPODOCOl *"^| * 
.OrCCDl 1071 . WC^CDI 1 
07XE£r-6CI>l i077Dl«0A^r- 
« „«CCD9«029010C 
"aF D 9C«7 B1 0113-03CD 
= 907637CCDt;l03 1FCD36 
; 7 7CE40FC«3eF1.3A300? 
C60^c:3 = -M»B03772327*D 
03C1020202020202020 
= OV02020202020202020 
70 20202020202020=0^0 
20702020^-02020202020 

oooooooooooooo 



026 

1 44 V 

903 
1 027 

49^» 

337 

736 
1013 

• ^-j .' 
640 

• 14 
3*0 
360 
07V 
373 
3 1 9. 

■ A"?T 

• 400 

■ * *2fc» 

■ 062 
. 940 

• M33 
» 730 

- * * Ol' 

- 944 

- 97«» 

- 34 * 

• 12 6 3 

- 1 OZ3 

- 1 OOO 

- X 1 3 X 

- 1 306 

- 1 626 

- X074 

- fa*4-? 

- * i 04 

- 1 103 

- 460 

- 033 

- 70 1 

- * X 3 = 

- 066 

- 026 

- *003 

- 962 

- 9^2 

- 104 1 

- 633 

- 320 

- 320 

- SZiO 

- 374 

- O 
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This DISASSEMBLER occupies less than 2K 
once loaded and can be located anywhere in 
memory. It can be called from within Basic as 
an external command and (a) correctly 
disassembles all Z80 op codes using standard 
mnemonics including the RST instructions as 
implemented in the 464 Operating System 
(OS); (b) disassembles routines in Rom or 
Ram; (c) sends output in hex or decimal to 
cither screen or printer. 

Those who have tried to Peck the Rom to 
get a glimpse of the O.S. will appreciate 
option (b) since Peek always returns the 
contents of Ram. The program can be altered 
to a certain degree to suit user requirements. 

The program has been implemented as an 







Table 1. 

Bit 0(1) 
Bit 1 (2) 
Bit 2 (4) 
Bit 3 (8) 
Bit 4 (16) 
Bit 5 (32) 
Bit 6 (64) 
Bit 7 (128) 
Bit 0. Self-explanatory. 
Bit 1. Selects what will be disassembled 
(LRom or Ram) when addressing 
memory between OOOOh and 
3FFFh. 
Bit 2. Selects what will be disassembled 
(URom or Ram) when addressing 
memory between COOOh and 
FFFFh. 



RSX — Resident System Extension — and 
once loaded sits above Htmem. However, 
since Himem can vary dependent on space 
reserved for expansion Roms. for example, 
disc Rom or user machine-code routines then 
an RSX needs to be relocatable. This is 
achieved by an additional routine which is 
called before the program is "logged on" with 
the OS and makes use of the fact that a Call 
from within Basic enters the routine with the 
DE register pair containing the argument of 
the Call instruction. For those interested in 
using the RSX facility, the following 
illustrates how "logging on" is achieved: 
LO BC.NNNN Address of Command 

Table Pointer 
LD HL.NNNN Address of 4 bytes for 

OS to use as 



JP BCD1 



COM TAB 
POINTER 



JPNNNN 

JP NNNN 

etc 

FLAS H+80h 

INVERSE + 80h 
etc 





workspace 
Log on external 
command(s) with OS 

2 bytes holding start 

address of keyword 

tabic 

FLASH routine 

INVERSE routine 

Last letter in each 
keyword has bit 7 set 



RESET (0) 
Output to screen 
LROM Off 
UROM OH 
BASIC ROM 



SET(1) 
Output to printer 
LROM On 
UROM On 
Disc ROM 
Not used 
Not used 

Output as DATA Output as code 

Output in decimal Output in hex 

Bit 3. When Bit 2 is Reset, this Bit is 
ignored. When Bit 2 is Set, this Bit 
selects the URom which will be 
addressed. 
Bit 6. When Reset memory between the 
start and finish addresses is dis- 
assembled; when Set this memory 
area is output as Data. 
Bit 7. Self-explanatory. 



End of keywords 

marker 
Once logged on an external command server is 
recognised by preceding the kevword with 
shifted @ 

:FLASH 
Parameters can also be passed to the external 
command server routine in the following 
fashion: 

.FLASH.400.23 
On entry to the routine the A register holds 
the number of parameters being passed, the 
index register IX points to an area in memory 
where the parameters are stored in two byte 
integer form in the reverse order to that in 
which they were entered, that is, from the 
above example: 

A =2 

IX + = 23 

IX + 1 = 

IX + 2 -144 

IX + 3 = 1 (1*256+144 = 400) 
Strings can also be passed to the external 
command server routine: in this case IX 
(continued on page 123) 
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All American Adventures Ltd. , Unit 10* Parkway Industrial Estate, 
Heneage Street, Birmingham B7 4LY. Telephone: 021-359 5020. 



Listing 3. 

300 MODE 1 

3iO LOCATE 1 ,23: INPUTl 'START ADDRESS ■ i iddrtii : CLS 

320 LOCATE 1,23 

330 e*-' *:ch»ek»0 

340 FOR n-0 TO 9 



330 a-PEEK (iddniifn) 

360 checlc»ch*ck + a:c*-c* + HEX«<a,2) 

370 NEXT 7* 

380 PRTNT ad9r*«l| TAB< 10) |c*l TAB < 37) ; 

390 »*=INKEY»:IF **- ■ * THEN 390 

40O oddrtBi-aOdrninlOrCOTO 330 



(ch»ck 



(continued from page 121) 
points to an address which in turn points to a 
three-byte string describer where byte holds 
the length of the string, bytes 1 and 2 hold the 
address where the string is stored. 

I have selected a method of entering the 
program often seen in this magazine, because 
I have found this method to produce the least 
number of errors. The program should be 
entered with all expansion Roms dis- 
connected. This can be checked by: 

PRINT HIMEM 
which should return the value 43903. Enter 
the hex loader program in listing 1 and when 
complete type Run 100. Input as prompted 
the code in listing 2, code and Checksum 
being separated by a comma. The code can be 
Saved at any stage of its development by 
Escaping from the loader program and typing 
Run 20. It can then be reLoaded at a later date 
by 

RUN" 

Once all code has been entered, delete the 
loader program and enter the Basic Load/Save 
program in listing 4. Save the completed 
program to tape by typing Run 4. Enter as a 
direct command 

CALL 41987 
and if the ready prompt appears go on to use 
the program as described later in this article. 
If the system crashes, reset the system then 
enter: 

MEMORY 41766: LOAD 
"DISASSEMBLER":LOAD "!COOE". 41767 
Once Loaded, check the code by entering 
listing 3 and Run 300. Compare the results to 
listing 2 and, after all errors have been 
corrected, reSavc as above. 

Once the program has been Saved in its 



final form it can be recalled by 

RUN" 
if no other program is in memory or by 
CHAIN MERGE "DISASSEMBLER" 
if a program in memory is to be retained. To 
use the disassembler the following syntax is 
required: 

{disassembler, <start address>. 
<finish address>. <output state> 

The start and finish addresses arc 
mandatory, the output state optional default- 
ing to zero if omitted. All parameters can be 
either numeric or variable expressions. 

For example, if it is required to send output 
to the printer, LRom on, LrRom off, as code 
in decimal, then the output state value is as 
follows: 
(T1) + (1*2) + (0*4) + (0"64) + (1*128) = 131 

When output to the screen is selected, the 
disassembler uses stream 7 and sets a window- 
size on this stream 40 characters wide and 25 
high. The disassembler must be used in Mode 
1 or 2 or it will not operate. 

As it stands, the disassembler produces 
mnemonics using upper case. For those who 
prefer mnemonics in lower case the program 
in listing 5 should be entered and run before 
saving the disassembler in its final form. 

For those who intend to use a printer with 
the disassembler, various options are avail- 
able. If using cut sheet paper then the number 
of lines per sheet can be set by Poking the 
value to 42210 — A4E2h. The disassembler 
will then wait at the end of the sheet for "C" 



Listing 4. 



t*H[iilii-II)T:«t"0»' »!lOAt ' -CQ»K',*»l!CLO«AIM 
CALL «**7l:»F" mtiaCAtt 4«*» lm oh sihihmiii* 



to be pressed giving time to change the sheet. 

If using continuous paper this value should 
be set to 255 — FFh. The area from 43893 
(AB75h) to 43903 (AB7Fh) has been set aside 
for up to 10 control codes which the user can 
enter and arc sent before printing starts. The 
control codes must be terminated by a marker 
byte 255 — FFh. 

The only non-standard results produced by 
the disassembler arc those of the RST 08h, 
10h, 18h and 28h instructions. The 464 OS 
implements these op codes as "extensions" to 
the instruction set. When executed, the 
following two bytes arc taken as an inline 
address; the RST 08h uses bits 14 and 15 to 
select the Rom state, the RST I Oh uses these 
bits for Rom select. 

The RST 18h instruction takes a third byte 
for Rom state/select but is thus able to jump 
to any location in memory in any Rom. 
Typical examples of the output produced by 
the disassembler for each of these RST 
instructions are given hclow plus their 
interpretation. 

Remark 
JP 3B0F 






Mnemonic 
RST 08.3B0F 
UROM OFF LROM 
ON 



RST 10.DFCC 
ROM +2 

RST 18.0D17 
UROM ON LROM 
OFF 

ROM 199 

RST 28.224C 
LROM ON 



Upper ROM disabled, 
Lower ROM enabled 

CALL DFCC 
Side CALL to an 
expansion ROM 

CALL OD17 

Upper ROM enabled, 

Lower ROM disabled 

Select ROM 199 

JP224C 

Lower ROM enabled I 



Listing 5. 












10 FOR 


addr*BE=42421 


TO 42828 


AND a<219) THEN 


40 ELSE SO 


20 a-PEEK (address) 




40 a«a+32:P0KE address, a 


30 IF ( 


a>64 AND a<91) 


OR (a>192 50 NEXT 






Memory map. 




42236 (A4FCh) Set up print position in 


42958 (A7CEh) 


Check for valid IX/IY and 


Address 


Routine 




print buffer. 




ed op codes routine. 


41767 (A327h) 


Data for relocating 


42244 (A504h) 


Call build up mnemonic 


42980 (A7E4h) 


RST 18/28 handler. 




routine. 




in print buffer. 


43009 (A801h) 


Data handler. 


41987 (A403h) 


Relocating routine. 


42253 (ASODh) 


Print address, op code 


43028 (A81 4 h) 


Entry to build up 


42019 (A423h) 


Log on disassembler 




and operand to print 




mnemonic in print 




with OS. 




buffer. 




buffer. 


42028 (A42Ch) 


Data for log-on. 


42327 (A557h) 


Wait lor key press. 


43035 (A8lBh) 


RST 08/10 handler. 


42033 (A431h) 


Print syntax error. 


42354 (A572h) 


Copy print buffer to 


43114 (A86Ah) 


CB op code handler. 


42056 (A448h) 


Entry to disassembler: 




current screen 


43175 (A8A7h) 


IX/IY op code handler. 




check syntax. 




line/printer: return. 


43195 (A8BBh) 


Ed op code handler. 


42074 (A45Ah) 


Set up output state. 


42393 (A599h) 


Data for syntax error. 


43253 (A8F5h) 


Check for CB,ED and 




finish and start address. 


42407 (A5A7h) 


Data for log-on 




IX/IY op codes. 


42101 (A475h) 


Set up stream and 




assembler. 


43295 (A91 Fh> 


Op codes <64. 




window size. 


42420 (A5B4h) 


Mnemonic keyword 


43332 (944h) 


Data for op codes 


42124 (A48Ch) 


Check if printer 




list/control codes. 




> = 192. 




connected: send control 


42892 (A78Ch) 


Data for valid IX/IY op 


43419 (A99Bh> 


Data for ed op codes. 




codes. 




codes. 


43488 (A9EOh) 


Data for op codes <64. 


42143 <A49Fh) 


Set up required rom 


42924 (A7ACh) C 


43575 (AA37h) 


Various print routines. 




state. 




codes. 


43660 (AA8Ch) Find mnemonic keyword 


42174 (A4BEh) Call disassember start. 


42932 (A7B4h) 


Workspace for OS. 




and print to print buffer. 


42177 (A4Clh) 


Restore previous Rom 


42936 (A7B8h) 


Start, current and finish 


43713 (AAClh) 


Print decimal/hex 




state and stream: return. 




addresses. 




number to print buffer. 


42198 (A4D6h) 


Check if start = current 


42942 (A7BEh) 


Print position in print 


43850 (AB4Ah) 


Print buffer. 




address. 




buffer. 


43890 (AB72h) 


Carriage return: line 


42209 (A4E1h) 


Disassembler start: set 


42944 (A7COh) 


RST flags. 




feed. 




up No. of lines for 


42946 (A7C2h) 


Disassembler flag. 


43892 (AB74h) 


Control codes. 




screen/printer. 


42947 (A7C3h) 


Conversion routines. 


43903 (A87Fh) 


End. 
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TAS WORD TWO 



The Word Processor # 
"if you have been looking for a word 
processor, then look no further 7 

CRASH June 1984 
"77je number of on-screen prompts, 
together with the excellent manual, make it 
ideal - even for an absolute beginner. " 

PERSONAL COMPUTER WORLD 
September 1983 
"Without doubt, the best utility I have 
reviewed for the Spectrum !* 

HOMF COMPUTING WFFKI Y Ap-;i )')HA 
TASWORD TWO ZX 48K Spectrum £1 3.90 



TASWORD MSX 



The Word Processor 

The Tasman Word Processor for MSX 

microcomputers. 

All the features of the Spectrum version. 

TASWORD MSX MSX Computers £13.90 



TASCOPY 



The Screen Copier 

Screen copy software for Spectrum with 
Interface 1 and Amstrad CPC 464. Print high 
resolution screen copies (in a choice of 
sizes), and also large 'shaded' copies with 
different dot densities for the various 
screen colours. Tascopy supports all eight 
pin dot matrix printers with Epson type 
control codes, e.g. Epson RX-80 and FX-80, 
Shinwa CP-80, Mannesmann Tally MT-80, 
Star DMP 510/515. Brother HR5, and also 
Amstrad DMP 1 with the C PC 464. 

TASCOPY ZX Spectrum £9.90 

TASCOPY 464 Amstrad CP 464 £9.90 




TASWORD 464 



The Word Processor 

The Amstrad implementation of Tasword 
Two plus many extra features. 



TASWORD 464 Amstrad CPC 464 £19.95 



TASMERGE 



The Mail Merger 
Transfer data from MASTERFILE to 
TASWORD TWO! Letters and forms typed 
on TASWORD TWO can be printed with 
addresses and data taken from 
MASTERFILE. The mail merge facility allows, 
for example, multiple copies of a letter to be 
printed, each containing a different name 
and address taken from your MASTERFILE 
data. To use TASMERGE you must have one 
or more microdrives as well as TASWORD 
TWO and MASTERFILE by Campbell 
Systems, (version 9 or later). 



TASMERGE ZX 48K Spectrum £10.90 



used to print TASWORD text files. TASPRINT 
gives your output originality and style! 

TASPRINT ZX48K Spectrum £9.90 

TASPRINT Amstrad CPC 464 £9.90 



TASWIDE 



The Screen Stretcher 

With this machine code utility you can write 
your own Basic programs that will, with 
normal PRINT statements, print onto the 
screen in the compact lettering used by 
TASWORD TWO. With TASWIDE you can 
double the information shown on the 
screen! 



TASWIDE ZX 48K Spectrum 



£5. SO 



TASPRINT 



The Style Writer 
A must for dot-matrix printer owners! Print 
your program output and listings in a choice 
of five impressive print styles. TASPRINT 
utilises the graphics capabilities of dot- 
matrix printers to form, with a double pass 
of the printhead, output in a range of five 
fonts varying from the futuristic DATARUN 
to the hand-writing style of PALACE SCRIPT. 
TASPRINT drives all dot-matrix printers with 
bit image graphics capabilities and can be 



TASMAN PRINTER INTERFACE 



Plug into your Spectrum and drive any 
printer fitted with the Centronics standard 
parallel interface. Supplied complete with 
ribbon cable and driving software. The user 
changeable interface software makes it 
easy to send control codes to your printer 
using the method so successfully pioneered 
with TASWORD TWO. The cassette also 
contains fast machine code high resolution 
full width SCREEN COPY SOFTWARE for 
Epson, Mannesmann Tally, Seikosha, 
Shinwa, Star, and Tandy Colour Graphic (in 
colour!) printers. Compatible with 
microdrives and ZX Interface 1. 



PRICE 



£39.90 



TASMAN SOFTWARE 

All prices include VAT and post and packaging 
Telephone order* L«*eds <0532) 438301 

# Available from larger branches of Boots. 




c 



150PTWAREC 



3 



Springfield House, Hyde Terrace, Leeds LS2 9LN. Tel: (0532) 438301 



If you do not want to cut this magazine just write 

your order and post to: 

TASMAN SOFTWARE, depl. YC . Springfield 

House. Hyde Terrace, Leeds LS2 9LN. 

I enclose a deque v o. made payable to Tasman 

Software Ltd. Oft charge my ACCESS number 



COMPUTER 



ITEM 



PRICE 



NAME 



C 



ADDRESS 




OuS'de Europe add £1 for each item 
airmail £ TOTAL 

Send me the FREE Tasman brochure 

describing your products. tick here: 

I would like to know more about your 

programs for: 

ZX Spectrum [~\ MSX |~~] Amstrad CPC 464 Q 



□ 
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SINCLAIR 





RESULTS 

MODEL T Ford, Volkswagen Beelk, E-Type 
Jaguar, Austin Mini, Rolls Roycc . . . Sinclair 
C5? Perhaps not. Sinclair's electric vehicle 
seems unlike to lake its place in the pantheon 
of automotive greats. It has already received a 
buffeting at the hands of the national press 
which has gleefully reported its mishaps — 
from the first case of drunken driving on a C5 
to the first accident on a C5. 

But the company can take comfort in the 
fact that almost 2,000 Your Computer readers 
would like to own a C5. That is how many 
people entered our February competition 
which ofTcrcd the supcrtrike as a prize. We 
asked ihem to place five features in order of 
preference and then to invent a computerised 
gadget which would make driving easier or 
more fun. Our panel's perference were as 
follows; 1. Low purchase price; 2. Low 
running costs, 3. Can be driven by 14-ycar 
olds; 1. Hasy to park; 5. Lightweight. 



The great majority of the entries made 
serious sounding suggestions. They included 
radar devices to warn of other cars, satellite- 
based navigation systems, gadgets to assist 
parking, devices to monitor the slate of the 
vehicle, and a variety of VDU units — P. 
Kolenbrander's Super Guide consists of a flat 
screen display linked to database containing 
information on Britain's motorways. Its 
purpose is to direct the driver along the 



quickest and most economical route. 

Other entries were aimed mainly at i... 
rather than motoring in general and took a 
lighter and more irreverent approach 
Hartley's gadget — named the Pinking Engine 
— is 3 programmable squeaker cum knocker 
and muffled sound generator, designed to 
restore character to the vehicle. K. Ciscombe 
suggested a pump for bailing out the C5 when 
it rains. There were also several mother-in-law 
jokes which we mention here only to express 
our disapproval — The Worsley Pater.: 
example, feeds back mother-in-law's \ 
anti-phase, to the back seat. 

Best of all, we thought, was the Roadbot 
from P. Carrahar (iwynfa, I.lanarmon Ri. 
Llanfcrres Mold, Clwyd, which wins him the 
prize. Roadbot takes us back to the days 
around the turn of the century when cars were 
restricted to a fast walking pace. It is robot 
which walks in front of the C5 waving a red 
flap. 




Software-Huge selection for BBC, SPECTRUM, COMMODORE 64, DRAGON, 

VIC-20 and ATARI 



/ /RRP up to £4.99 now RRP from £5.00 to £7.99 now RRP £8.00 and upwards nowX \ 

only60p only99p only £1 .50" 



HARDWARE 

BBC A (Basic 2 O.S 12) £150.00 
Spectrum 48k including 

software £ 75.00 

OricAtmos £ 49.00 



Texas Disk drive+ 




Epson FX80 


£150.00 


Controller 


£ 99.00 


GP100 Printer 


£120.00 


Commodore 1541 




Oric Printer 


£ 49.00 


Disk drive 


£110.00 


Amber Printer 


£ 20.00 


Epson FX100 Printer 


£250.00 


Books up to 25% oft Wide Selections 



PLUS + PLUS + PLUS + PLUS + PLUS + PLUS + PLUS + PLUS 

Miscellaneous peripherals for all popular home computers at bargain prices 

All Offers are subject to availability. Prices include VAT. Open Monday to Friday. 10am to 6 30prn Saturday 10.30am to 5.30pm 

AAiCRO ANSWERS 



70-71 Wilton Road. Victoria. SW1 Telephone 01-630 5995 
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ZX SPECTRUM 



"One of the most comprehensive printer interfaces 

available for the Spectrum. With o choke of boih 

Centronics ond RS232 in the one interface it wiJI 

satisfy most" (SINCLAIR USER MAGAZINE | 

"A r pmorkoble device which packi considerable ingenuity 

into a smoH box. Should be almost irresissoblc!" 

(COMPUTING TODAY) 

"I will keep looking for nSe perfect interface but m the 

meantime 111 use the next best thing - ZXLprint 111" (ZX COMPU1 ING) 





ZXLprint 111 interface enables your Spectrum computer (16 or 48K) to 
print on almost any dot motrix or doisy wheel printer with RS232 or 
Centronics input. Just plug in ZXLprint HI and LPRINT or»d LUST 
commands will work. COPY works without ony softworc on Epson, Slor 
Delta, Brother HR5& 1009, Gemin i, Walters WM80, Mannesman MT80, 
KagaToxan, Cannon, Shinwa, Seikosho 100, 250 & 500. Plus Seikosha 
GP700 in FULL COLOUR. Also ovoilable is optional COPY in 4 colours 
on CGP1 1 5, MCP40 & 80 and SCP80 

No additional software needed - RAM is free to lakeTasword 2, 
Masterfile, OCP +80 software, Kemp Business Accounts etc. 



m WORD PRO CESSING • PLUG I N FOR LUST, LPRINT & COPY 

• PRINt S SPECTRUM GR APHICS & UDGs» HIGH RL SOLUTIQN 

SCRFFN DUMPS »TWO COPY SIZES ON EPSON & COMPATIB LES 

% PRINTS PRESTEL FRAMES WITH SUITABLE MODEM 

• COMPATIBLE WITH MICRODRIVES & INTERFACE 1 



nsnnRfiEn rsfPTTR 
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ORDER to: EUROELECTRONICS, 26 CLARENCE SQUARE 
CHELTENHAM, GLOS GLSO ZIP TEL (0684) 292448 

| From: Name 

■ Address . _ _____ 




(Qty) 



I This order is for: 
■ ZXLprint III at £34.95 
1 RS 232 Coble at £9.95 . 
|Tasword2ol£13.90 

I Cheques/PO payable lo 
EUROELECTRONICS 

I Plcose specify make of your printer 



(Qiy) 



Centronics Cable at £9.95 
4 Colour Option al £5.00 
Please add £1.45 p&p 



Amount enclosed 

Credii Card SalesTel. 069 283 4783 



m 
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SOFTWARE 
FOR 

LIFE! 



New Gold Star life membership of 

The Software Library Is your key to a vast 

treasure trove of tapes costing up to £18 each. They 

are yours whenever you want them, three at a time... and 

s full week's rental won't ever cost you a penny In hire tees! 

Only trio original Software Library ha: the resources 10 make such an amazing 
otter— tree sollware tor lllel Our ten megabyte computer ensures fast service: 
our illustrated, descriptive catalogue makes it lun to choose Irom over 80 top 
arcade games, 124 Adventures, simulations and Other games, and ovor 120 groat 
utilities and serious applications; 65% ere tor the Spectrum, the rest divided 
betwoon Commodore 64 and ZX81, New roloaso* aro constantly being added 
Joining Ibis money-saving scheme should cost you 12*. as an introductory oiler, 
you can join this month at hilt price— £12. From then on. you can tako away 
tine* Ihrm Irom our shop whi>n*vnr you wish; or If you order by post, at) we ask I* 
30p post / packing per tape. The rental is porfoclly treo in either case. 
What's more, you con sell your surplus sottware to other members (we have over 
5.000?) and recoup the cost ot membership in no time at all. Wo otter huge 
discounts en peripherals and tapes... and so much more. Phone us now on 
0730 892732. quoting your Access number, or return (he coupon without delay! 

GfUARAHTtec* to save you more than 
'any other software, library scheme! 

SOFTWARE LIBRARY farnham road. liss. hants Gimsju 
A _f_# NAME i enclose cheque IP.O for £ 




DDRESS 



OVIHStAS: o.(v?n>»rl<x£tB.<»»«ni)r_ oTom loreion tyjrcft** 
)Vll'j.fi Ttm. 4*03 BmeWd W dummy J«obymt»l*ir 7S. 
n ;■«« ma Bitoh— ihh cows Hoeand: 127 5 Ocui* no>J. 
Dublin t P~.i— I ,li«»: AJ MOO Coptnhcgtn S; O0> W. 



V*ij.»v Swuriland Frifln fc IU4y won 

A.I »lr wit c hiipi --.lh lupfrllw 'ipwin.MIr 



ft* arch fOTir* wniif 

vc 
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ZX Spectrum is o registered trode mork of Smclo" Research Ltd 



THE VIKINGS 
ARE COMING!!! 

SWESCOT are proud to announce that we 
will soon be releasing several top quality 
programmes on the international market, 
made by some of Sweden's most 
proficient programmers. 

And best of all PRICES FROM £1.99 

Du som bor i Skandtnavien och soker bra 
program till din hemdator. 

KONTAKTA OS!!! 

Vi har det mesta som finns i denna tidning 

till samma laga priser som galler i England. 

Dessutom far vi in alia nyheter samtidigt 

som de slapps i England. 

OBS!!! Vid katalogbestallning v.g. medsand 5: Skr 
i frimarken for portot. 

SWESCOT 

Box 213 

121 02 Johanneshov 

Sweden 

08/39 27 00 - 08/81 18 01 
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TOP* 
TIPS 

REM-LITE 

Ever written a program on a 
Commodore 64, fitted it with 
Rem statements tor easy 
reading and then tried to 
find the relevant statement 
as it flashes by on listing? 

Sure, you can surround 
your remarks by lines of 
asterisks, but what an 
unnecessary waste. Here is 
a Basic program which will 
generate some machine 
code to sit in memory, away 
from Basic, and solve this 
problem. 

Having loaded and run 
this program, then any 
Basic program may be 
loaded, and by typing SYS 
50000 all of the Rem state- 
ments will be inverted. Try 
listing it and see!! The 
program may then be saved 
as normal. Its Rem state- 
mements will always show 
as inverted whenever the 
program is subsequently 
loaded and listed. 

Richard Lievers 

HI0H.ICHI". •** .1*11-1.' 

t« turn i«?,«. m.».in 
a £*th «.s;j *j ;«.»» 
M wm ••«•.<, :«. 7i -i*o 
«wm :rt.itz.i.29t.i?7 
5* 5HT*> »,.»l.».2*t.!J 
«* S*T0 .M :.: 4 1..VO.. ■•«.•»!• 
7» a»T» irr.w.i**.-* i~'< 
W MTn :u.n: jn net 
9* g*r» :?!-,:■• 
ite oath se.;w ?i t*4.:w 

LINE DELETE 

The following machine-code 
program for the Spectrum 
makes the job of deleting a 
block of Basic program 
lines almost instantaneous. 
To use this facility simply 
merge lines 9000 to 9090 
with the program you want 
to trim and type GOTO 9000. 
Alternatively you could save 
the machine code itself with 

SAVE "DELETE" CODE 
32000.53 

and then type in lines 9030 
IO9080. 

The code is relocatable 
and can be loaded into any 
other part of Ram by 
changing line 9005. As it 
stands Clear 31999 should 
be entered as a direct 
command before the 
program is run. 
Rodney Francis 
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SPRITE CONTROL 

■ l have recently acquired a 
Commodore 64, and have been 
writing programs involving 
sprites. I've come up against the 
problem of being able to control 
the sprite by using the keyboard. 
I want 10 press, for example, the 
Z key to move left and the X to 
move right. 

K King, 
Rocheiter, King. 

This is t- airly easy to Jo. You read 
the keyboard with Gct$, and then 
Poke (he relevant character and 
colour locations of your object with 
their addresses plus one, to move 
right, and minus one to move left. If 
char was the current character 
address, and col was (he curreni 
colour address, your program could 
look like this: 
10 GET AS 
20 IF Mo"Z" AND ASO "X" 

THEN JO 
30 IF AS= "Z" THEN POKE char 

- 1,n:POKE col-1,nn 
JO IF AS "X" THEN POKE Char 

+ 1,n:POKE col + 1,nn 
50 GOTO 10 

NO PRINT 

■ 1 have had a Vic-20 for some 
time, and have written a number 
of program* for it. I have 
recently bought a I6K expansion, 
and found that the games which 
included screen memory 
mapping do not print anything 
where a screen character is 
supposed to be. Why is this, and 
how can I fix it? 

V (! \Fatkin, 
Dereham, Nor/oik. 

Whf.X yoi: ai>d 8K or more to the 
Vic, the screen locations change. The 
character memory map moves from 
7680 to -109b. Therefore, to get your 
old programs to run. you need to 
subtract 358-1 from each character 
Poke to the screen. Colour Pokes do 
not change. 

ZX-81 DATABASE 

■ 1 have a 16K ZX-81 and would 
like to be able to keep records of 
my bird's breeding sessions on 
it. 1 don't really know a lot about 
programming, and would 
appreciate it if you could suggest 
a way of storing my records on 
computer. 1 have enclosed a 
record card showing the 
information I keep. I have 20 
pairs of birds. 

Ralph Martin, 
Gillingham, Kent. 

Tut IMPORTANT question to settle, 
when trying to set up a database, is 
what you want to be able to get out of 
it. This is not meant to be facetious. 1 
assume you would need to store 




Do you have a 

problem related to your 

micro? Tim Hartnell will do his 

best to help. Please include only one 

question per letter and mark it 

"Response Frame". Alternatively, 

perhaps you have an idea you'd like 

to pass on to others. Why not write 

to us with your top tips? 



information so it could be accessed 
by the identity of its parents, so you 
could ask, in effect, questions like 
"How many eggs have birds A and B 
laid this year?", and then go on to 
find out such things as how many 
female chicks were born, 3nd so on. 
A database is essentially, a multi- 
dimensional array, which can be 
crast-rcfcrcnccd. Youi ptimc arrays 
could hold the identity of the 
parents, with the other information 
you need tagged to these. The 
subject is too vast for me to be able to 
answer adequately in a column like 
this one, but I can point you in the 
right direction. Three books on data- 
bases which I recommend arc The 
DatabaiC Primer, Rose Deakin 
(Century, 1983); Database, A Primer, 
CJ Date (Addison- Wesley, 1983); 
and the rather oddly titled Databases 
for Pun and Profit, Nigel I'rcesione 
(Granada, 1983). I hope these can 
help. 

SHARP MOVES 

1 1 am the owner of a Sharp 
MZ-80K and am interested in 
making up my own games. I 
can't find out how to do such 
things as move a base cannon, 
fire a laser, and move alien 
ships. [ would be very pleased if 
you could help me. 
Nigel Rutseit, 
Beckingham, 
Dortcauer. 

T»E SHARP has little arrow characters 
which you can include in Print state- 
ments to locate objects at particular 
positions on the screen, and move 
them around. The simplest way to 
achieve the movement you want 
would be to go to a subroutine which 
prints in the arrows, ending with a 
semicolon. So the subroutine 
includes, say, 

FORJ = TTO10:PRINT 
"arrow-nght"; NEXT J 
before returning to the main program 
where the actual character is printed. 
If the cud of the loop — the 10 in the 
example line — was a variable, then 
you could assign it before calling the 
subroutine, and thus get it to move 
— in this case — the character as 



many positions to the right as you 
watt. Von can emulate a firing laser 
by moving a full stop, or a dash, 
across the screen, again with the 
embedded anow characters. 

BREAK-PROOFING 

■ I own an Atari 400. I am 
writing a program in which a 
password must be entered to run 
another program. As the 
program is written in Atari 
Basic, it is easy for someone to 
list the program, and discover 
the password. Could you please 
tell me how to prevent the listing 
of the program? 
Philip Chandler, 
Mostley Hill, Liverpool. 

THERE IS so way, in Basic, to force 
an auto-run on the Atari machines. 
However you can ensure that - - once 
running — the program can't be 
listed by adding the line 

POKE 16.64:P0KE 53774.64 
into the program. This must appear 
in the program after each and every 
use of a Graphics call. I suggest you 
hide the code in some way, perhaps 
by checking half of the ASCII code 
of each letter, and adding a value to it 
which comes from somewhere else 
(such as hidden within a long set of 
data) Make it so that ihr password 
cannot be instantly spotted when the 
program is listed, and you'll have a 
good chance of ensuring it is secure. 

ATARI MERGE 

■ I have an Atari 600X1. and am 
very happy with it. Unfor- 
tunately, 1 cannot make it merge 
a program from tape, with one 
which is already in the com- 
puter's memory. 
A S Devxiney, 
Durham. 

Simply save the second program 
listing with list "('", filename for 
cassette or List "D", filename for 
disc. Then, get the first program 
back in the computer, and load in the 
second one with the command Enter 
"C", or "D", filename. This should 
do the trick. 
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"Macbeth, 

THE Adventure of the Sear" 

Personal Computer News, November '84 
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An extremeliriireil -presented adventure with highly 

atmospheric graphics." Observer, December'84 






Macbeth is something special." 

Personal Computer World, December'84 
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Macbeth ranks as one of the most varied, inventive 
and original computer games" 

Times Literary Supplement, December'84 
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'Exciting graphics and sound are the highlights of 

these masterpieces" Commodore Computing, January'85 
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Contains no less than four separate adventures for 

£14. 95, excellent value." Daily Express, December '84 




Macbeth is superb -a programming tour de force/ 9 

Micro Adventurer, February '85 



Macbeth THE Computer Adventure 



For Commodore 64 



FROM ALL GOOD SOFTWARE 
STOCKISTS, OR DIRECT. 





Department MO, Thomson House, 296 Farnborough Road. Farnborough. Hants. GUM 7NU. 






5 REM -- . -.trur.j -• 
7 REM ::::' H *♦** 

10 rem •-- " — fl r: at ion 

11 BORDER £ PAPER 5 INK. : 
~! 

12 PRINT -' 3 A. PLEASE UAIT-P 
3» INC- DATA 00 TO 990© 

15 PAINT AT 0.1. B LASH l;-l B 

Hit FLAS* O; " KUNG FU " 

.-,-_ 1 •■•! m m n m ■•• d«— ::c-: 
S pem -- T. Mi k.t 5uthtfl»f><! fi 
- ijm 1989 ** 

10 =£M INITIALISATION 

11 BDR&EF £ PAPER S: INK C C 

"l2 PRINT AT 0.*. "PLEASE UAIT-P 
3KING DATA C-C TO 5900 

IE PRINT AT 0,1. FLASH 1.. "■ ■ 
■ I ■ ■■", FLA* I- 0, r.UliS FU - 

. _A5M 1 '■■■■■■' P5TUPN 

17 :•: sue 15 print at 14,5, "u 

IEU CONTROL KE : . M>" IF INKS 
Y|i"V" OR INK.E S*"y ' THE 1 ; CO TO 
>O0O 

19 IF I?JKE> S = "N- OR INKE. *= '-. 
THEN PRINT AT 14, S: " 

CO TO 22 

21 CO TO 17 

22 PRINT AT 5,0; "BLUE PLAYER," 
,AT 10.0. "ENTER CHARACTER t NAME 

<»•'-'. 14. ihifj.i" POKE 

23617. 53S- POKE 23653.8 INPUT 

_IN£ g$ IF LEU 7$ li -HEN CO TO 

22 

24. PRINT AT 5,0: "RED PtAYER , " 

INPUT LINE h» ZF LEN n$ 14 TH 

EN GO TO 24 

40 REM ***4 5E~" VARIABLES *-*- 

41 LET hb-5 LET -b=£0 
4£ LET hf=i5 _E~ ■■■!■ -'2? 
43 LET K.pfc=£C LET hPf«20 

45 LET SS»"P LET b$»"I" 

46 LET c«="H" _E _ d$="M 
46 LET /.v=C LE~ mv=0 

SO PEM .... SET u» SCREEN *#••» 

60 eORDEO O PAPER 6 INK 7 \ 
LS 

55 FOR f'»0 TO 255 PRINT INK Z 

u- - -- •:-" ne>"~ t 

70 FOR fsO TO 9S *RXNT PAPE = 
i." ", NEXT f FOR r «0 TO 9E P 
RINT PAPER 2" ";: NEXT f 

75 PRINT at 9.1. INK 7; PAPER 
l;9i;AT 9.16, "HIT POINTS -'-t 
";AT 12.1 PAPER £,h$.AT 11 1 
6: "HIT POINTS ".her : " " 

80 FOP f=3 TO 27 PRINT AT £1 
i . INK 0, "O" NEXT ( 

85 PRINT AT £1,0; PAPER 0, 
".AT 21,25 

67 FOR 9=1 TO 4 FOR f=l TO - 
PRINT AT 16.10, INK O: "BEGIN Z :■ 
HBAT" ; 8EEP .05,20 SEEP .05.10 
NEXT i i PRINT AT 16.10, INK 7 ' 
": FOR K»l TO 12 ME 
XT h NEXT g 

90 IF yva0 THEN PRINT AT Vb,hb 
; INK o;a$.AT vb-l,ht, ink 1, bS 
95 IF xv «0 THEN PRINT AT vr,*r 
ink o;c*;at vr-l,hr; ink £ d* 
100 CO TO 4003 

500 REM ***** MOUE L B ***** 
510 LET hb=hb- I hb. v 3» IF thb;3> 
=0 THEN CO TO 530 
S£0 PRINT AT wb.hb, INK 0;*«;AT 
vb-l.hb: INK. i ; b*; AT vb hb+1, I 
NK 7;" ".AT Vb-1. hb+1," " 

530 PRINT AT vb.hb+1, INK 7;" " 
,AT vb-l.hb*i. »ETURM 
600 REM **-»* MOVE R 8 ***** 
610 LET hb«hb*<hb 27> IP (hb £ 
? -0 THEN GO T; 63G 
620 PRINT AT VD.hb, INK O.SS.AT 
vb-l,hb, INK l.bl.AT vb,hb-l, I 
NK 7," ",AT vt-l,hb-l," " 

630 PRINT AT vb,hb-l; INK 7." " 
; AT vb-l.hb-i;" ! RETURN 
700 REM ***** MOUE L R ***** 
710 LET hr=hr- thr >3) ; IF ihr>3' 
=0 THEN GO TO 730 
720 PRINT AT vr.hr; INK ©,C5;AT 
vr-l,hr in- £ d*:AT vr.hr+1, I 
NK 7;" ";AT vr-l.hr+1;" " 

730 PRINT AT vr.hr»l. INK ~ 
. AT VT-l.hf +1, " ": RETURN 
800 REM .-*-- MOUE R R ***** 
610 LET hr-hr+(hr £-■ IF <hr<2 
•7> -O THEN GO TO 830 
620 PRINT AT vr.hr; INK 0;cs ~ T 
vr-i hr; rrjK 2;d*;ftT .•.* hr-i i 

NK 7," ".AT vr-l.h."-l:" - 

620 PRINT AT . ■ ,hr-l; INK 7 . " 
;AT vr-i,hr-l. RETURN 
1000 PEM **<** BLUE OERO ***** 
1010 PRINT AT 16,3. INK 0,9$. AT 
16.13. "15 DEFEATED" : AT 17.3:h*.A 
T 17,18, "IS VICTORIOUS" 
1020 GO TO 1270 
12S0 REH ***** RED DEAD ***** 
1260 PRINT AT 16.3: INK 0.h$;AT 
16.18; "IS DEFEATED" , AT 17, 3, 9*. A 
T 17,18; "IS VICTORIOUS" 
1£65 REM **** KEY SCAN ♦--- 
1270 PRINT AT 21,6. INK 0; "ANOTH 
ER CAME ? CY/N' " 

1280 FOR f»10 TO 30 BEEP .Ol.f 
1285 IF INKEVJs-V OP INKEY»r--j ; 

THEN GO TO 40 
1290 IF INKE«-N" OR INKEY$«"n" 

THEN STOP 
129S NEXT f 
1300 GO TO 1280 
-SOC RhV" PUNCH 6 ***** 
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Programs for Software File 

should be compact and sent 

on a cassette. Please 

include clear instructions 

and say what computer it's 

for. We pay between £6 and £36 for 

programs published. They must be double-checked 

and submitted to Your Computer exclusively. 

Kung Fu 



--• — — j — p — - 

Michael Sutherland. fej(j@^i(ui 
Aberdeen. ;■..•■ .:.^:: ; — -L 



KUNti Ft' is A game for two players on the 
48K ZX Spectrum. Ir is based on ihc ape-old 
martial art of Kung Fu. F.ach player controls 
his own character which can kick, punch and 
dock as well as move left and right. 

You can only punch your opponent when 
he is right next to you. hut when he is further 
away you can send him skidding over the 
sand-pit on his back with a flying kick. If you 
knock your opponent out of the sand-pit you 



cannot hit him further and he gets a chance to 
clamber back in to the arena. 

Each lime the character is hit he loses a hit 
point until eventually he is defeated when his 
hit points arc reduced to zero. The control 
keys for each player are given in the program. 

Type in the program as listed and secure 00 
tape with 

SAVE "KUNG FIT LINE 1 

For any reader who docs not wish to type in 
the program, a cassette of it may be obtained 
by sending your name and address together 
with a cheque for £1.50 to Michael Suther- 
land, 23 Forest Avenue, Abc.dccn AB1 6TU. 



1510 : r ;l^ A THE 1 ) PRINT AT r- 
1 - : IN* - : If A — P <•. t-1 - 

»-i =50 ~«EN _;~ - : ihp.'-l L E T 

- • - r ■ - . £ RNC - 3i PJB :-.- c- 

hr !••• 2 r BT VI .-, r - 1 IMf e- 
"E' AT r ,1 in- ? hT 

- - ■ *£ .A" r-l.hf BEEP 
...1^ =E=p .. 10 50 SUE 2100 
PR INI r .r.r in* 0;c* at .,-.k 

.--1. INh ~ ■ ' -- ."-I .(-,.- ZHt £ 

as 1530 

'ir := r*r ;• ~h.eu pcinT at ufc- 
l.ht :••■ . L - r cttr • . b-: - 

b+l -^C '- = ■ ~z~ nl'shp.r-1 _£- 
• -- - - ••- • 271 PRINT RT 

. INK £ r. ff| - ■ - 1 Ml Q 

AT '.hr-S XNI 7 - . at 
---'-;. -~ -I - "; BEEP 

.1 £0 cccP .- 10 CC cue 310C 

PPI>.- -- INh 0. :«.AT . 

hr-i Itlr - AT vc-lf.r. INr 

2. dj CC tc .500 
1530 IP Kf "-fl "-(EN CO TO 1250 
154.0 RETURN 

17S0 PEM »**•** =>UNCH - ***** 
17*0 If dS^'A 1 MEN PRINT AT 
l.hf. IHt 2;"C I" ATTP (Vf-1 - 

r-li+S THEN L=~ hPbihpe-1 LET 
hb=hb-? AND ht "• PPIN~ AT b 
hb. INK 1:"F":AT vb.hb+i :•.■ 0. 
"E" -AT Vb,hb+2 INr ?;" AT vb- 

l.ht-i ;AT :-i.hb." ' 6EEF 

,1,20 BEEP .1 10 BO Jt'E "000 
PS INT AT vb.hb*! INI ' " ; AT 

b.hb. INK 0,a» A - ^ ..'t-l,i-. s. INK 1 
. t-S CO TO 1780 

1770 IF d$i"I" 'HEM PFir;- AT v,-- 
l,hr, ink 2;"L" IP ATTP ivr-l.h 

-. -4.? THEN LE~ hSb«hpb-i LET 
nb«h^' ; ANC Kb 27 PRINT AT vb 
.Sb. INK lj"N" AT .b.Ks-l INK 
; "M ~~ - r r-i INK 7;'" 'AT c 
-l.hb-£." ".AT b-l.hb &EEP 

. : ZC EEEP . . 10 so :us 3000 

PRINT AT Vb.hb-1, INt ~." ".A' 

vfc.h:. INK Oat AT .b-1 r.t IN' 

1. b» GO TO i~30 

1730 IF hPb-0 'HEN GO TO 1000 

l-«0 PETUPN 

£CC0 CEM .».-. :-UCb 6 ***** 

5C10 PRItjT AT -b.hb. INh 1, b* ~ T 

: . h l I!.- 7 " " 

2SSO PETURIi 

£1 = PEM .» » .. ;ucr c 

£160 PRINT AT ht Zr;t £.<J4 -~ 

vr-l.hr. Il4r ■: 

££~C RETURN 

2500 rem - : ; - a 

251C IF b»s"~' THEN PRINT ST ; 
hb. INK. 7." ■ AT Vb-l,hb; INr 1 

f-r ■■■•t-i Kb-a ini c. -E- Lerr 

no sO GO TO £54.0 
2520 IF b»-"I' ■''HEN PRINT AT 
hb. INJ 7 AT vb-1, hb; INr i, 

mT vb-l.fb*l; Zut- 0;"J" LET 

no=0' 00 TO 2550 
2530 IF hpr«0 then GO TO 1250 
£535 PETUPN 

£540 IF hb-l& T HEN PPIIJ" f' 
hb. IN!" 0,*i *" r-l,hb, INK l,b 



:-.• 



PETUP 



X . AT c - - r. b - 1 

N 

254.2 FRIfi T AT .c-i.r-.fc-l; INK 
5". AT vo-i.hfc. INK l.'C'.AT \tb-X 
.hb*l. irtr 7 IF ATTP (Vb-1 

Kb-2>«50 TMEU lCT hti-ahpf-i EEE 
P .1,20 SEE= .1 10 let hb-he-i 
hi 33 P-I-jT «- ..b.hb, INK »% 
A- vb-l,hb Ink l.bS.AT wb-1 Kb-* 
INI 1 7 " pc Iti" AT Jf .hr . IN 
» 0"E .AT - r>. -1 Itir i.'F .AT 

-r-l hr: "tit ~ " ^QP • - I ~' 

4 NEXT t PRINT AT vr.K.r-1. INK 

0."E".AT vr hr-2; INK P. "F".AT 
*f hr INr 7. FOP t =i TO £ 

HEXT f PRINT AT vr.hr -2. INK O. 
"C" . AT •... , hf-3, INr £."F",HT 
hf-i; INt- ?; "GO SUB 31O0 LE 

T hf:hr-3 FOP f=l to gO NE'T 1 
PRINT AT .- hr: INK O.CJ.AT vr 
-l.hf, INK £,<i*.AT wr.hr 41. 114* 

GO TO £5S0 
£5*4, LET no*no-l IF TiO=5 THEN L 
ET hb«hb-l GO !UB 2S30 PRInT R 
T vb.hb, INK O *«:AT wb-l,hb. IN 
K. l,b*,AT vb-1 hb4l INK 7 " 
RETURN 

£5*6 LET hb-hb-1 FOR f =1 TO 4. 
NE<T f GO TO 25*2 

2S50 IF hb+i i~ THEN PRINT AT r 
,hb; INK O.aS-^T Vb-l.hb. INK 1, 
b$AT vb-l,hb*i. INK. 7." " RETU 
RN 

235£ PRINT AT t-l.hb. INK l."r" 

■AT vb-l.hb+1. INK O "J": AT wb-1 

.hb-1, INK ~ IF ATTR (vb-1, 

hb*£>s50 TIE-. ^ET hpr^pr-1 5EE 

P .1.20 BEEP .1,10 LET K.b=hb+* 

hb<27) PRINT AT Vb.hb INK 0:aS 

AT vb-l.hb. INf l.ts.AT ub-l.hb 

-1. INK. 7," PRINT RT vi-.h- I 

NK 0:"M";AT vr h,"4l. INK 2,"N",A 

T vr-l.hr. INK 71" " FOP i : =1 TO 

4. NEXT f PPINT AT vr.hr 4l. IN 

K 0."M" .AT vr hr+2 tN* i. "N hT 

* r.hr. INK - FOP f=l TO o 

NEXT i PRINT AT vr.hr*2, INK O 

"M":AT vr.hr *3 INK 2;"N";AT vr 

,hf*l, INK 7.' GO SUB 0100 L 

ET hrshT43 FOR dl TO 20 MEVT 

f PRINT AT vr hf: INK O.C$,AT v 

r -l.hr. ink c.as.Ar ■- r.hr-l. ink 

-.OCT vr ». --1. ©O TO £53 

O 

2554 -ET no*'':-. IF no-3 THEr. L 

ET -tshb+1 GC 1MB iSI-O PRINT A 

T vb.hb Ink c :s.hT b-l.hb: IN 

k 1, bC.AT ■ r-: . INt ?. ' 

RETURN 

^556 _ET t-.fc.ht*; FOR fsl TO 4. 

NEXT r JO T; i55£ 

_ 'SO PEM .--.- ICJ ~ 

a??o : c ss-"A -~ei. pc:-.- at 
ini r p~ ■ - ink i 

AT -. -- T!iK : LET 

nc.«o so to £~;c 

£~~0 IF <t%- I" TNEN poitr RT 

INI " AT •■ r -1 hr . Ink £ 

(continued on next page) 
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■ , fiT vr-l.hrtl, INK 0. j' _ET 
fi0«0 GO TO £800 

2780 if hpbxe t hch co to 1000 

£785 RCTyRu 

£790 IT hr-1 6 THEN PRINT QT - 

hr. INK U c$,fl~ -i.hr. Iw _ .- 
$:AT vr-l.r.f-1. I - p 7; RCTUP 

N 

£79£ print at ir -l.hr; ink £.-C" 
.AT *r-l,hr-l; INK 0."3" AT vr-i 
,hr + i IN* 7 IF fiTTR <uf-i, 

hf-£ Nj f M gn _£T hpp=ripb-l BEE 
P . 1 20 BEEP .1 10 LET hf=hf-i 
PRINT mT Vf ,hr, INK . •: S , 
AT vr-i.Kr INt c dt "- v--l,hr+ 
i, INt- 7," " PRINT ST vb.Kb IN 

I o E" at ■.. : . r.j.-i. ink I; "J*"'; AT 

Vb-l,hb; INI 7 FOR t'=l TO 

A. flEXT f PRINT AT vb.nb-1, INK 
E-,fiT vb.h:-J. INK IF' firr 
c - t INI 7 " " FOR f »i TO i 
NEXT f PPIMT AT vb.hb-2. IN- 
M B":flT v-.ht-i. :•;■ 1:"I»";«T t 
-.b-i. i',- ~ :•: sub 30oo le 

r hb«hb-3: KQR tsi TO 20 NBXT f 

PRUT" AT »b,hb, INc C.oS.tvr t 
-l.ht. INK i.b«PT ub,hb*l. IN* 

oo to s^ao 

2794 LET no«no*i IF no =2 THEN L 
ET h -->.--: 30 TUB 2780 PRINT A 
T uf.hr. INK :* AT vr -i.hr. IN 

i ji.mt ■-.--: r+u iw 7. " ■• 

RET. 

279£ LET hrsp.f-1 F0» f = l TO A 
NEXT f: GO TO 2792 
=300 IF hr+1 2A T"EN PRINT AT 
.h . INK O.C$,AT f-i,hr. INK 2, 
dJ.tVT vf-l,hf+:. INK 7J" ■• RETl 
RN 

230£ PRINT AT wf.-l hTJ INt 1 
.AT vr-i,hr+l, iNr 0."J".AT vr-i 
,hr-l; INK " '■ IF ATTR tvr-l. 
h<-f2»*4.9 THEN LET hpt-ahpb-1 ;« 
P .1.20 SEEP . 1 10: LET hrwfil 



87) PRINT AT vr.hr. INK CS 
HT r -l.hr. INK 2 . d $ . AT v.- -I.hr 
_. INt 7 PRINT AT Vb.hb. I 
t iK Q."M".AT vb.hb + 1, INK 1 "N" A 
T vb-l.hb. INK 7:- - FOP f «i to 
a NEXT ' PRINT AT vb,hb+l; IN 
t- 0.-M- AT vb.hb+2; INK. 1 'tr;AT 
vb,hb, INK 7j FOR f*l TO S: 
NEXT • PRINT -T vb,hb + 2. INt- B 
.'■M-.AT vb.hb+3 INK l:"N";flT vb 
,hb+l INr 7 GO 3US 30OO L 
ET hb = hb + 3 FOR f«l TO 20 NE'- _ 
f PRINT AT Vb.hb. INK 0,»S,R~ 
b-l.hb- INK l.fc$;AT vb.hb-1, INK 
7. - ": GO TO 2780 

2804 let no«no*l IF no =3 then l 
gT hfahr+l: PRINT AT wr.hr, INK 
CCS; AT vr-l.hr; INK 2,df;flT vr- 
l.hr-1. INK 7, " " RETURN 
2306 LET hr«hnl. GO TO 2802 

3000 PEH »** PRINT B 5C0RE 

3010 PRINT AT 9,29. INK 7; PAPER 

l.hpb." ' RETURN 
3100 REM *** PRINT R SCORE ■> • - 
3110 PRINT AT 12.29, INK 7. PARE 
R 2, hpr . •' ": RETURN 
4,000 PEM »***« - EYBOAPC -.*♦ + 
4 005 LET xv eO _ET yvsO 
4010 LET a*IN 53486 LET b*IN 61 

A01S LET K =IN 65022 

4020 LET C=IN 64510. LET d«XN 57 

342 

4030 LET C»UI 85278 LET f»IN 49 

ISO 

4038 IF bsl-1 THEN GO SUB 2250 

LET XV =1 

4040 IF a=»-I THEN GO 8UB 2000 

LET yv«l GO TO 4060 

4042 IF C=»-2 THEN LET ISa**H" L 

ET b*="A- GO JU9 500 

4044 IF C*>-4 THEN LET i|s P L 

ET bJ= I" GO aUB 600 

4046 IF e=k-l THEN GO SUB 2500 

4048 IF e»». -2 THEN GO SUB 1500 



4060 IF KVb] THEN GO TO 4140 

4070 IF d»r-3 THEN LET C|i"H" L 

ET d$c"A" GO SUB 700 

4O90 IF d«K-4 THEN LET C*»"P': L 

ET d««"I" GO 3UB 800 

4110 IF isR-l THEN GO SUB 2750 

41^0 IF r .« -2 THEN GO SUB 1750 

4140 GO TO 90 

9000 CLS . GO SUB 15. PRINT AT 1 

,8," :■ CONTROL KEYS < < " . AT 3,3; 
BLUE Piaytr RED Player -.at 5 : 

•LEFT U U";m 

,0; "RIGHT E I 

AT 9.1, "DUCK 1 

0" 

9010 PRINT AT 11,1; "KICK C/S 

HIFT ENTER'; AT 13. O; "PUNCH 

Z L" 

9020 POKE 23659.0: PRINT AT 22,3 
; INK 2. PAPER 7: "PRESS ANY KE . 
TO CONTINUE" POKE 23659,2 
9030 IF I14KE.$= " THEN 60 TO 903 


9040 CLS GO SUB IS GO TO 22 
9900 REM ***♦♦ U.D.G.'s ■»+ + + ♦ 
9905 RESTORE 9920 
9910 FOR f*USP "a" to USR "P'+T 

REAC- a POKE f,a NEXT f 
991S GO TO 17 

9920 DATA 12,30,12.30,26,26,28,2 
2.0.0.123, 255 , 3 , 9 . 15 , 8 . 6 . 15 , 6 - 25 
4 , 190 , 196 . 2S2 , C , 12 . 30 , 12 . 158 , PSO 

id .t'D .d£ 
9930 DATA 0,0,1,15,246,193.207,2 
43 , . 96 , 2*0 , 96 , 127 . 12S . 35 . 63 . 56 . 
34 . 103 . 124 . 56 . 124 , 254 , 254 .30.30. 

54,93,67.65,195.0 

9940 DATA 43.120.48,120,33.88,83 

. 104 ,0,0.1, 255 , 192 . 144 . 240 . . 96 , 
240,96 . 127 , 125,35,63,0 .48,120,48 

, 121,95 .88,88, 104 

9950 DATA 0,0,128.240,31.131,243 

. 31 , O , 6 , 15 , 6 , 254 . 190 , 196 . 252 , 132 

, 32 , 73 . 4 , 48 . 133 36 . 2SS . 120 , 120 . 1 

08,70.194.130.195.0 



Backpack Bozo 



J Powell and J Burman ± 
Cape Town. 
South Africa. 



BACKPACK BOZO is a game for the BBC Micro 
Model B or Model A with 32K. U is mostly 
written in BBC Basic with a smalt section of 



ms 



machine code. Due to the advanced nature of 
the BBC Basic it will be difficult to convert to 
any other computer. 

The aim of the game is to fly Backpack Bozo 
around the screen squashing the mutated 
scorpions and landing on the bonus fuel tanks 
Your fuel will decrease as you jet around the 
screen. When your score reaches 4,000, the 
gravity will double and you will get an extra 



man. It is advisable not to land on the ground 
as it is highly acidic and will cat through 
your suit. As the game progresses the 
scorpions will move faster and faster. 

Before you enter the program, type in the 
following line 

•KEYOilu 

Whenever you see an italic "u" in lines 350, 
370 and 1 370, press the red function key ft). 
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Life on 64 
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LIFE is ONt of the most famous computer 
games and certainly is more interesting than 
space invaders. The idea is to simulate the 
growth of a cell colony on a large two- 
dimensional surface which is arranged like a 
chessboard. Each square touches eight others. 
At the beginning each square is either full or 
empty — you can scatter cells all over the 
board as you wish. 

The rules of Life then take over. If a cell has 
two or three cells touching it, it survives to the 
next generation. A full cell dies from loneli- 
ness if there are less than two cells touching. 



It also dies from overcrowding if more than 
four cells touch it. The cells also reproduce — 
tf there is an empty square which has exactly 
three cells touching it, a cell is born in it. 

These simple rules can produce lively and 
complex patterns. Mathematical zoologists 
have identified a number of Life animals such 
as eaters, guns and gliders. Although Basic 
can be used to generate the patterns it is 
exceedingly slow and on a Commodore 64 
using an array oC 38 dots by 23 dots can take 
over five minutes to generate each generation. 
This program uses machine code to produce 
the new generation and can produce 100 
generations in under 90 seconds. It also uses 
multi-colour graphics and sound. 

The code looks at each space in turn and 
decides whether there will be a cell there in 
the next generation. If there is to be a cell 



there it sets the colour of the space — by- 
Poking the colour into the colour matrix — 
with the live cell colour. If not, it sets the 
colour matrix to the dead cell colour. Once it 
has looked at all the squares in mm it goes back 
and puts 3 dot — Poke code 81 — if there is a 
live cell colour for that space, and if not it puts 
a space there — Poke code 32. 

The program allows you to choose the live 
and dead cell colours. It also allows you to 
either place the cells yourself with the 
keyboard or joystick, or if you arc lazy the 
computer can do it for you. 

The program checks to see if there has been 
any change from one generation to the next. If 
the cell pattern has become stable the program 
will tell you how many cell generations tlieie 
have been and then allows you either to rc-run 
the program or end il. 

The listing for the program has been 
produced by a printer using a special program 
which replaces the cursor control characters 
with a code which should make the program 
easier to type in, i.e. instead of a reversed 
heari symbol the program produces CLR 
which means clear the screen. This is 
produced by pressing the shift key and the 
CI.R/IIomc Key. 



to FC"1«24 Cf»*-<. 

20 KB*!?'' JV«V-32>< ^l«V»a»7^ 

It*' i.-uMJp !WO0 

no uosu>> 20e0 

;;.•> •-.„,• ■(.] !.-. i.;.. HON ■• | v I1WC E I lllll -i 'v Htf 

125 P>.*E 34,C*i.l3 

U» POKE 342/b 233 POKE 34/73.N puke 5*276,17 

130 SVo «20 

140 N«M»r If H«l tx M>244 THE* rt—V 

141 POKE 34276. POKE Mi.'.'.D PtX£ 34278.0 
130 SEH I FPEE*'. 2^/0^1/200 

!M» IF PEEK<KB,»4 IHfcH 200 

178 0-0*1 0OTO 123 

399 PRINT-[H0nEK*»i2«JsiC*VtB «-tWV0,-0O«-,CI*.<137,CH*»<i4e;-E-. 

210 PRINT-£HO»«.^lTE.o»*^3.RVb3JURvOFFJE-l<UH OR tftvSJECHVOFF ]ND ? 

•"* AX.V 
*\» lh Mf»-K-Ir»i» 251 
24(1 Jt m»v. "E-THIH 4lcf> 

i4 m».t 99)201, 1 *i*u 33<«o,3 

230 W(|NT-lCLtf*,B<*"e.RI0HT2.:iJ»«.»l.€)Hf>£ VtjU fc>imvH. it- fetiD 

231 PR[NT-ti;i.Et«'.l».WI.2.KI0Ht,t«*>l,i>I&H14 BC*»..ltV!>, VELLIW J" Tm{v I i . - -I r PVOFF J 

Hi '.',<-'.»*'»- 

2)w P*IH1 IMlni>»-iOU»at42,mirEJW* PVIHT Trtt«?i-tt«W«2.R10Hrj. YtLLUH. *IUHU. 

ft-AlylPvOFFlLL' cw.r«n;- 
2i i wsut sew 

2>4 \l «»-"N"IHtN 11»> 

253 V Mt--'j"lHtH O0SV8 2«i« ijOTO 129 

2*>e wto 25i 

l»> P'XE 5ii8l2 F-ijrt 3j2«w.4 K».E tj32t»2.4 
IWrt Y\JHL 3J27«J.ftEKO;-27e/0R 16 
1910 ft: KIT -CCU «r rOI«3-T«il<l*.;-lWMtlEJL I f E" 
■ WINT Ir*0>^-|VtLL'JWJ -" 

l$W WflHI IHBaO^"tW)UN31»Ttr»i(jeHTft.St 5 «CEJLOM»|H& r»o-.H[Hfc 0014." 
PV1N1 TKBa3)-(t>>INJ»>LEnSE bWIT- 

i04u jx,m -^Mv 

103*3 B ft|Mr-lCLEH»t,$WtCt,()i ( i M t )Sr ^ c€ jj i o. /s , WELLW , S D» K £JR E H D V IRVO*, 
166*1 **INT -tK»»ia:,MHin.SKHCE3.KIC>HT3JM[1 fWV KEV 10 srflRT" 

1070 A-S'.'b ivw taruKH 

13«w H(IM|-CO.£>«i,P0l#i,vtLL0W.i J *>H(,E21USfc THESE KEYS TO POSITION THE CEU-S" 
1510 «!IHT Tl>t<19)-tI!u(«.VELU0l<l}U^[ln>H<LE>T2)l(IKMI.L£FT,aWITE](- 

PCiNt THBH3>-tt0MN.VtLLOmLErr-CmiTEl< >tvtl_L0U)-RIGMT" 
1313 ^yiriT THSUy'-!v»<|TE.rxila«JXltOV«.CEFT,vELLOH3ltXlMK,LlfT3JOOt»l- 
1320 r**lHT-u<l»«,smuil.l»HlTfcJSW*-_E-l>>* IVELLOHlFt* CEU." 
l^X' f*lNl-CD0»»N.i»^1Ct.l0 IiOMNKOR WE fl JO>'-STI«>- 

i34« k+:ihi ciTjuN sv>mi4 moonn.tNt imkohit m> us 

15S0 VTMh 308OKETIJRH 

20M PRlNl-iVLfcHltJ- M* :•» TO 7 POKE <>46, 1 pb|mT" «-, MEXT PbSMT 

2010 PXINT-tDOMN.vELLOUJLIVE ULL U.^CR.K- 

2030 lHPIJt-||-0;-.|.C IF LCtI « LOO T141N P»VlMl-tOP2j" «JTQ 2C%e 

2030 LC»LC-1 POKE SJ203,U. P"."XF o4o-LC PftlHl THJ<tl>"*CD0UM2]'- 

2048 t-OK !■« TO 13 POKE 646,1 PBSHT" •", NEX1 FRIHT 

2030 PKlMT-lSWW.VELLOUriri'lMO' CELL LauUR" 

2060 Iwpiitvi-1«>-.BC [► I..<1 OR DO!6 Oft X-l"LC THEH PKIMT'tV^)" 00T0 2060 

/OV5 DC«K.-l PUKE fc4»..t»- PKlMt Tfll<n>"0* 

k»70 P*CIMI-lXHaN2 ftlOHTi.mlTEJOK <VXN)?* OOSUJ 3000 

2080 I* Hi- .■ .--MEN a*>a*J 

20*0 POKE 071. LC Pt*E JBJ-LC Pt«AE 06/DC 

210V PPlNTuCLEMRDOUN?.l»4lTE.Pvvl , -iHJ<i3..-PSRvWf-10SlTlON CELLS" 



PPIHT l«8vlo> "tl-JWi2.vtLl.0M10*>' 

2105 PtVIHI THi'5»-tW»l>.^.^VSl«Ct<-/0H-JI«Il0»tV- 

2110 'j' i J IK ItW 

wttV ii- H**-p-itH CiSi.'k 1500 RtntVN 

2IJM n MaW-«-lMtH lA&U, 2Wt>-l»E tUt>N . 

2I4« 0OT0 - ■: l" 

2300 PP:m1-'.!*iWV.UMIIE SPKE3lh5.tftL'.TlON4 CV^LLUI) < v,-H,T tAKAM JW 

2310 IF H.--V-1MEH &J$i.<b 1S0» 

^.^J PPtHT"tU.EHK.UMllt.»PHLXr^/' WHEN FIMloMEII- X- 1 ft 

2330 P"lL*4»»v>X U-PtEf.<P' y."PttKtLO*P> 

2535 IF P>l«3 THEN P-1J92 

253« If- f<fdhj THEN K.l«*4 

233." IF U032 ••«) UX^Bl TMtH 0-32 

Z5& K*E P.12«<U'FMK£ C0*P. 1 

2340 KoPEEkvKp.. 

23*2 J1-PEIK'JV> 

233C IF K- 3 THEN OOSU* 2700 

233-3 IF >.-3 THEN M>fc p. ii. POKE CV*P <A REU*N 

23*0 I* fc-MJ ukUl MMC !6>»e THEH U«81 UOLC:00T0 2333 

2370 NX-X*<K-47 OR\lt <*tl' 4)a4}/'(Ko44 QR<J> AND 0/"0> 

aV;«B n-.'.v**Kp13 0*01 «KB iJPO^-cfpja 0<f<Jl **B 2>-0.> 

23S* IF "■■*.• mnIi Nv«v v«t nx<1 0« XM>3sK OK NVCl OR NV>23 THEN 2340 

«:VS0 >MJHE P,0 POKE LV«P,UC 

2620 X«HK V-W/ GOTO 23<0 

2700 PRllll-t>»Jf*J- 

2701 FOft »S-1 TO 22 

2702 PftlMT- -SPC<38>" UEFT)-. 

2703 NEXT So 
J7U RITWat 

28W0 PRlliT-tCLE«'|- 

2810 F0» V»! TO 23 FO" X*l 10 30 

2o2o IF dMPU^'..2 THEN P-1C»40»v*x POKE tO*P.LCKIKE F-,»| 

2W30 NEXT NEXT 

2840 RCT'.Oti 

30OU C4i rt« IF Mo—lHEN 3»W 

3010 KETUFCH 

30O0 I-S28 

3010 PE"t' HI K M8a*«'*rHEM WIO 

TO20 H.ftSLfHf >-48LMT>C<"10«f*'H», I » /-4o 

5030 H*«*7#<H>9> L<»7»(L>9) 

3040 Pt*(.t I.li>*M*L l"l»l 0010 3010 

30MJ F>.* J*« i<J •■ StFi» X POKt 673+J.X tCXT 

B*M it - w 

3100 DATA >^,2».o5,i.3.'O,Fv.i«,tM,«^.i.4.r».I>(i.t(3.'i;.aS.02.rl9.00'0LI.H1.02.8D. 

3110 U*>r« j«.mi Oi.n6.FS,E0*03.*e,Oe.E0 O2F0OS 
3120 8«T» O9.OO.I0.02.H9.00.S't.F»-20.LC,03.Hti.M2.02.1.>.l7.U0,EI 
3130 B«TR H5r.2*.03.C3.&3.FB.M9.04,«3.C4.«(.Il8.o3». 

314(j iMlft 81 t-b.Sj crr-j O0.F0.04.fl&.2O.De.02.B9.3l.Dl.C3.FO.O2.84.O2.^1,C3- 
«-0.'-t.«*3 

3130 tmn Mt.Ftf. 02 ■:?.<* wte oo 

314U IHTM 30 K3,t,3.E:'.2'>.83.FE.<*5.C4.f J r,00,83.fF 

5170 I*VM R2.0/.84.FD.tD.A3.02,lo.(>3,FF . .SS-FE-SV-O. to.FF.*l>L 

9100 [MlH UV.3! 1V.02.Et.fi>. tM. 10, E^.tM 

t.lsro 1«1h rtt.M;,02,E0.E0,io,l>U,14.ft J :.0H,EE.M*' IV ■ Io.h3.CJ.69.82, 90.04.E6.'.-». 

£*, FC 

3200 lulu o3.L3,«l3.FE.>«.Hl.02.E»,i. t,tt,.H. W. 04. tv,C*.E»>-*'- .«.••• 

t«ll» 1-1 j».4*.3*>]-l-« 



Hex data pad 



Tony Arrowsmith, 

Leigh, 

Lancashire. 



ESMi: 



TOT AMSTRAD CPC-464 provides the useful 
facility of re-defining keys to the user's require- 
ments and assigning a string of characters to a 
given expansion character. Unfortunately, the 
user manual is so concise that it is difficult to 



quickly grasp how to go about this procedure. 

For example in chapter 8, page 23 we are 
told how to make "n" print "?". Why on earth 
would anyone want to do that? Expansion 
characters 128 to 140 have default locations 
on the numeric keypad — but how do you find 
numbers 111 to 1 S2? And what if I want to 
keep the keypad as it is? 

The clue to the answer lies in the diagram 
on page 16 of Appendix III, where the 
physical key numbers arc listed. This is used 



as the first parameter in a Key Dcf statement. 
Different ASCII or expansion character 
numbers can be assigned to the normal, 
shifted or control depressions of each key 
The syntax is Key Def key number, repeat (0 
or 1), normal, shift, control. 

The following short program seis up the 

numeric keypad as a hexadecimal data entry 

pad. Existing functions are retained but when 

shift 1-6 is typed the letters a-f are printed. 

(continued on next page) 
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(continued from previous page) 

Shift "." is '*,"- shift 7, 8 and 9 expand to the 
keywords Data, Edit and Auto. 

The relcvent line number should be 
inserted after Fxiii and Auto. Control 7, 8 or 9 
arc all assigned the same function — to escape 
from a possibly colour-scrambled screen and 
List in a readable format. Change the ink 
colours in line 28 to your own favourite 
combination. 



SOFTWARE M 




Riski 

K Freeman, 
Mansfield, 
Nottinghamshire. 



Riski is a machine-code game which is run 
from Basic. It was written on a 48K Oric 1 but 
should run on the 16K Oric and also the 
Atmos. The object of the game is to ski down 
the slope as quickly as possible — use up and 
down cursor keys to go faster or slower res- 
pectively. Then ski through 30 of the 
approaching gates to complete the course. 

Use the cursor keys 

Use the right and left cursor keys to control 
your movement — but be careful, hitting a 
pole Stops the game. The fastest time, elapsed 
time and pates entered are shown at the top of 



Amstrad hex data pad. 


10 rppeat-0 


11 DATA 7,46,44,46 


12 DATA 13,49,97,49 


13 DATA 14,50,98,50 


14 DATA 5,51 ,99,51 


15 DATA 20,52,100,52 


16 DATA 12,53,101 ,53 


17 DATA 4,54, 102,54 


18 DATA 10,55,141,144 


19 DATA 11 ,56,142, 144 


20 DATA 3,57,143,144 


21 FOR k-1 TO 10 


22 READ keynumber f normal , shift , control 


23 KEY DEF keynumber , repeat , normal ,shi ft , control 


24 NEXT k 


25 KEY 141 , w data " 


26 KEY 142, "edit " 


27 KEY 143, "auto " 


28 KEY 144, "mode 2:border ISwnk 0,0sink 1 , 15: 1 1 *t "+CHR* « 13) 


29 SPEED WRITE 1 


30 END; REM ##** change to NEW **»# 


31 SPEED WRITE IsSAVE "hex pad"iSPEED WRITE 0:SAVE "!hcK pad" 


the screen. 


DOKEr9C,#265F 


To load the game first type in program 1, 


Locations * 9C and # 9D hold the end of 


which holds the machine code and Pokes it 


address of a program for the Oric 1 . Now save 


into memory. After entering program 1, run it 


it with 


and if any errors arc found you will be 


CSAVE "RISKI'.AUTO 


informed at which line it lies in — so use the 


It is now ready to run. If you can'l be 


same line numbers, it will help. 


bothered to type it in and would like a copy 


If everything is correct then save it and type 


then send £1.75 to K Freeman, 46 Station 


New but don't switch off the machine. Now 


Road, Rainworth, Mansfield, Nottingham- 


enter program 2 and save it. Type 


shire. 



Program 1 



I RTC1 RIGk I 

' MM p'Oflr Aa I............. 

)» Rt" Machine Code Ltww 

It, rnriu-w; Im(2iCC0 

ir re i nt -■-■*•«« N*it i<uminn .1*1 <- - 

IM HJKSK-l Ttli 1 'iKl AlVlt ,»'. 

ua n-v« <-f •mo»<A»,Mi,3> > 

lis fi»t t -•«».«, *i»-n> no -i.. -n 

I .'* XI •■■•> 

122 inooCKIiCHija 

l2» I Nil 

I !0 I'«1NT"ST_LASC QCCK DATA IN LINT 

172 CMP 

IM* oaia iu>te«v:"*K>om- r ..u irpimimw »« v. 

tea? dam /i-Dea34C7e2ecvDrt)ue;4C2r?i>A0. 

I0D4 DATA OO4C4r73AD6C21C?l'r0r4CC6C21. 
I0B6 DATA «M74r , .S?Mr>«-. , l W,1»- in 
11*011 DATA '.'IAMB 1I1AVALV,U61 7 1 HD6C7 1 IWM , 

■ via daia bvwwo&oi'iAsv^BMiriiDSTSica. 
seir data oiroo4CA4c4D7eoc3?;iA206io»D. 

■ •14 DATA <6.'l49.TWMO:'tHH1?:»,»»»MII. 

1016 DATA .'ll«eo»ee3CACA4C6a?aiaA[>6C2:. 
leiU DAIA 6V/L£UO4(t7IAD602l6900004921A0. 

ir« data 6C?ioocisaooe72e*«6D2ivoc.'.-o. 

«07? data nr>»i-.t»Av»<b!XM-.-ertye«ui /t:.'iA«. 

1974 DATA O2OD6f2]CV2eOOI04SB<HlFOE.C7?7t:. 

1026 DATA rM4604CC0?06n4IX37B99ArnrCa. 

1*20 DATA 331 0O3t.UCU4CA?708A48At ft.'lH. 

iitta CAin •v»mviiiifD7D7iA04va4aDc«7acr. 
loil 1 data /riwoAA4tA<77«^nAi;7u7ieC377i. 

1034 DATA At707IBD4|)71RD?17iaMIA?lt»D4<l, 
10J6 DATA ,- 1 HI: 7.V 1 »(>«(«.' I A/tf01«V3/.' HUH L. 



Program 2. 

1 REM RISKI 

2 REM program 2 

10 CLS:POKE61B,10:PAPER0! INK2 

12 G0SUBSee:CUS:PAPER4 

IB CALL£2SBD:CALL£2bE9 

20 POKE£400.0:eALL£228A:POKE£22lt>,0 

22 CALL£24DE:CALL£22F9:CALL£2528 

24 IRO«D£EK<£FFFE>4-I:STI«DEEK<IRQ> 

2A DOKE£22F7,STI 

40 CALL £ 20CKi 

50 TORT- 1T04: MUSIC 1,2, 2,0: PLAY 1 ,0,1,350 

5? WAIT50:NEXT 

54 MUSIC1 ,2,6,0iPLAYl ,0,1, J50 

56 HA1T50 

98 PLAY0.1 .7,3© 

99 DOKE IRQ,£22CB 

100 REPEAT 

110 CAtL£2l80:CALL£20«J0a<:ALL£242fl 

120 CALL £2575 

145 P»P£Er (£4001 

150 UNTtLPk>0 

155 DOVF IRO.STt 

160 IFPK»255THENPLAY0,7, 1 ,35OsGOTO250 





IO30 


DATA 




'..'HI 


DATA 




1047 


DATA 




1044 


DATA 




1*46 


DATA 




10411 


DATA 




lose 


DATA 




1037 


DATA 




1034 


DATA 




1036 


DATA 




103(1 


DATA 




ioao 


DATA 




iao2 


DATA 


4 '790 ■ Sfl ■ 7 


■ 064 


DATA 




1*66 


DATA 


, 1 Kit 


I06S 


DATA 


. 14/H 


1070 


DATA 


,1604 


1077 


DATA 


. I».-H 


1074 


DATA 


,1453 


1076 


DATA 


,1353 


1«7D 


DATA 


.1260 


lOOO 


DATA 


,1 1*6 


1007 


DATA 


. H4U 


IOH4 


DATA 


,1311 


IOU6 


DATA 


,134a 


itaja 


DATA 


,1313 


H'W 


W>rr. 


.1739 


10^7 


OATY. 


,17*3 


IO-'4 


DATA 


.ln.-l 


I0V6 


DATA 


,1*1* 


loon 


DATA 


. 1445 


una 


cjata 


,127* 


1 107 


DATA 


,1134 


I 1*4 


DAIA 



C 7» CVTOMMF [.V7i:yoahMlC470f O. 

OA I U690A4C202 1 6Q90C7DFt006F O. 

eSC0CO4CO52iAC7O2lt 

7B2 1 CI 7 A2 1 1 1- I A2 S 4l:t H70A7 

/U7:W 'A7IM177f»-4H»? JW-VH4-. 

c7praoaoaaoooo?o7tt<.77B<.n707o 

2*686E6r7e7O70707*6?6A6B6C2O, 
AH» OF 2061 70626364 7063206620. 
OOOOa?2V31 33ACI D2ZCB04 vomco. 

in ooo : 4CP3ri ioao»c:;i692«od4c. 

7?AD4D77AVe0KD4n7?4r.lt^7 1 "JtAD. 
4C72EVVUW>4C?7AD4D77f.9flae04O. 
22 1 UAV4L / V 1 L 7-1IO03 1 1 A92269O0. 

OOD47 1 AD4C770DDO2 I AD4027IIHD-J . 

2i m 7.-77AaaaiT43H77W43Rncnr.o. 

OAD0l-3CAt 000*023 1 BA0D52169ttA. 
UPD3? I A&0671 6900000621 I0ACDO. 
2 1 6920OSDO7 1 AD097 1 6-*>0<H>W - I . 
4n)77 1 AT: 1 O77C0 1 A.D*aB70HA77A0 . 
BO4t;i<*77CB0CIC 

IMMHM 



Ofc060*H*6a6060606060 3 4 3 0701 . 

v-.bdto 7020202020202020207020. 
2o2O2O2O20Ja:o7C7C2> 2 a2a2o2a. 

■ ■ .-.o7»7o:»;'o.o '' 

-• 070MJ7«70202tl/C7C70^0.-C. 

;ar*20702O7<: -.oABri7776DitA?r/.ri. 

BHr7HDlw>-.'7A.-04HDHA.'.WDI»77.t:A. 
\U» I. •■■lit UK vn.HOHAVK.-ril/4I..'. . 
nvl«6oaO0D43776O4[>4lKI JQC 71 O. 
53333TraS400A4rWI14(lA?«ir,fit t 
HM W7'.1-006HI-77.' , 4ll I ?7A9'.0«>li . 

i .' .•.■* imh»u I «:A4t i. Ttt S H B St '.». 



.",1*33 


i in/. 


• rtl.i 


.-,1411 


'i*i 


;■-.<.- 


.-.13»v 


ma 


fi.vrn 


. -.11*16 


i ii. 


MM 




. 114 


DAI.', 


.-,rS7 


1 1 1>. 


CAT A 


,-.1060 


1110 


DAIA 


.-.I1S7 


i * 


0A1A 


.-,1003 


Ml. 


DAIA 


.-,1147 


1 174 


0.-.TA 


,-,U*7 


1 176 


DATA 


.-,13*9 


1 1.1) 


DATA 


.-,1103 


1170 


DATA 


.-.I703 


1 1 J7 


DATA 


.-,16*41 


111* 


0A1A 


.-,1724 


mtt 


DATA 


.-.1713 


i I -n 


CATA 


■ -.144J7 


1 140 


DAIA 


.-,1348 


I 147 


DAIA 


.-.473 


1 144 


DATA 


.-.!» 


1146 


MIA 


.-,39 


1 I4U 


DAIA 


.-,«."! 


MSB 


DAIA 


,-,Ol4 


US? 


DATA 


. - .637 


1134 


CATA 


. • . > :■* 


1 136 


DAIA 


. .'74 


1130 


DATA 


. - . 1 ! ! Jl 


1 I60 


DAIA 


. . > '7-. 


1 1».: 


UAIA 


■ , 1 37.7 


1 164 


WIA 


. .1045 


I 166 


DAIA 


.-,144.7 


1 I6U 


DATA 


. : J *- 


11/0 


CATA 


.-,144^ 


1172 


DATA 



.,--,-, .j • j.^oir- V.MJ-JI/-H 
'"V-lHtO lit A. , «mA9»4r',M l. .-loo;.. . , ; ' ! 1 

f«C4f U4aP77A7O0AOOaMt77-. M ?v ,17V: 

> .-1*1 pailMVJ OO'1-OUftmOT-.l-OOH.. , .,;l«V> 
D00IC«CHtl-4' ISi . -.oOir.5533.'.:S»l. .. ,147" 

rw«ir./iowioo4C04C2*;;;... -,i7o^ 

60Ol.lt :«■ V- If OClt»OI01B6B4il-. . . ^.4.-r. 

27240S3* ii '4- •* '* iiowflc.-o.-om. . .•,4aO 
24723vao20a306a60rDcioi03a7fi. . .-,776 
i0iDOCOf;o6O/^»7707firn7n7n7n7n. . .-,.-.71 
7flaa4KWWwrMn*vs<n7tii40Aa*O7. . .-,is» 

Bioieooaeooeoo2eioLo:'oeti070i...-.ii4 
eeoeooeooeeoToioToi 4oaoaosoo. . .-, 133 

ai02030AI4l47H^HIO.'UMHMHM««. . . - , I (U, 

toao o o»oaeoi0207aBtr!i4>Ai4gnio. . ,.,ie 
2020««»C2C2C2C2C2C2e2C«Sae«T!i. . . - .431 
or*r*r<i%«r,7ri4aro30Aar,«t50404. ..-,133 

«4«I404.-4I 41 4.14)306034)4040404. . .'.Ia4 

linn . i n .i i (omcuanoMurac . ..-,:tr, 

141420201424040404(1404040404 .716 

0403060603030* I 47n I 474740400.. .-,705 
O0O0OOO0OOO OUB II 404*4*44)40404 ... - . .'0 

:''-;4',WOij .'1 I l<AVa7AA!*!> 7AM CM . . ... 1444 

71 roori:c*t7ii.0e4C2MC aa oouoo . . . -, IS94 
r40A40A^M»IDSC24 1 06D6L7 1 AOo<» . . . - . 1 ,540 

70-wAuoii.ee.:> ooeto4C49;403rA, . ... 1477 

.•H'.-rnlUaAV7rvt>a/KV90CAHFAwa>JI. ..-, 11177 

mr.i 2101QJCJ 1 wraawoo 24*oia, ..-.101 4 

W BV97749D4'.'tjlCO07TOOCCOCO4C . . . - . 1920 
7 1 747-.7423767720247A7«A9rro0. . . -. 1063 

.KWIMUM.'M I ItaVwWiiM /AI4 CV a, 1420 

/f^OeACC6C2ll»04CA4CA2246e«D. ..-,!7SO 
7IOCC»7C0WOCCrA24Ca 974AOP9. . .-,2S3J 



1 70 UA4.LE2500 

205 ZAPiPING 

250 KUI 1B,«,0*I 14.) 4-ANOTHER GO Y/N" 

255 REPEAT i 0«-KCV* 

260 UNTIL0*-"Y"ORQ*-"N- 

265 IFQO--Y-THEN280 

270 END 

280 CLS:GOT018 

500 REM TITLE PAGE 

50S PLOT 14,3, CHR#< 10) +CHn«<3>+"RISKI - 

•>IH PLOT 14,4,r>tR*<10>4CHR«16)4-RtS»<I- 

515 PL0T12,6,CHR*<5>+"INSTRUCTIONS- 

528 KOIi,H,"!.n down the slope as t«t as you" 

525 PLOT3,9,"c0n passing through -S0 gates to " 

530 r-LUl J, !<fl, "complete the course." 

540 PLOT14,12,CHR«I&)*-CON1ROL" 

545 PLOT3,14,-MOVE RIGMT-*CHR« (3) +" CURSOR RIGHT" 

550 PLOT3,16,"MOVE LEFT "*CHR4 13) 4-" . . . CURSOR LEFT" 

555 PL0T3, 18, "FASTER -+CHR*<3>4-» CURSOR UP" 

S60 PLOT 3, 20, "SLOWER "*CHR«(3>+" CURSOR DOWN" 

580 PLOTI0,25."Pi-OM"*CHR*(6>-»-"SPAC£"*CHR«<2>4."to play" 

590 0«-KEY< 

595 IF04- >" "TMEN590 

600 RETURN 
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SOFTWARE /% 



11/4 


OATft ?4C'<'V>0OOOnT0?4fi < »'S«l>I»w74aD. 




IM1V 


1174 


DATA 






1947 


1314 


data ir8ctA^r»7.ritBci4T»/;-«v«i i \ms. 




• -j ■ 


I III. 


(WVTA r ft?4Ci t> D— 5A97rOQBM >4Ci ■ 4 




isia 


1 196 


0A1A 


C-««»OI«l.W.-TV4C'0: , 5AD«C75<:*. . 


.» 


, ilttk 


I-'U. 


OATA . IA<KH>E<vaA.'nv'.>ul|i|-K'^II-?6<3V«l. 


. 


14^7 


1178 


mi a AvtHit)D»A:'4A')7eec*o:<4UDC9;<4A(i. 


..- 


1057 


1 IVH 


DAI A 


i4nnnci8C?a<i— ■ic4»?aftiecr3. . 


.- 


\ «„• 


i;i« 


I1ATA hhh^l : }t.WH |.lift'..-0'MA*M^OC'. 


* .- 


ior- 


1 i lu- 


data rgiMOMiPNKwnHoetcotv,*,-*:*. 


..- 


IV4B 


; .w 


UAIA 


ACaLi-SUOCOOODOfWtMWr«l7CAAC. . 


■ - 


.lWl 


■.•» 


0A1A T00rCB4CCC>r5474iri44S464tr,^^4, 


■ . ■ 


< W4 


ll, or 


OATA na535W»SVM»»«»W??:>1>«4/:rt>. 




nss 


1MI 


OATA 


OCr54C7p?ii(»fc4A70OPt>A17510H). . 


.- 


, 133T 


i;?r 


OATA 4 , »4E45A«»POn&?C?AI>0-.*..'M'VM>ii[., 


. ,- 


IM4 


no* 


OATA ^•IW«mC'.1<.-^w4/l-sCW»5rO«S. 


. .- 


1575 


I.-W4 


OATA 


f.-*IM'H»4f B4T ll» ?^/l»7A; , V*»a7. . 


■ - 


. 1 4i* 


1224 


OATA .n>i*rJ1in. ..J««WA?»WW| /UtHlW 




134 J 


1 IIW> 

noo 


DATA C04Ca22SUW?r7 < »«7MC003*0»i- 

CAtA co^iArrJirWKXicenoAi'-.-.wn/w. 




14*2 


I.W- 


CAIA 
DATA 


•&*:»oi:ii ' ■ i.i 1*1 ^iiMooeo. . 




.270 


122* 


data A«ai«D»ot«c«)OorBUiioAx>:*:;*69. 

DATA rOOCCCLWlO- 1 ;AA»l'O^AA«MH07t». 


..- 


1390 












,414 






!-)«! 


pAtA t im i ► mvaw v iw-tBur> oatjww i . 


. .- 


16J4 


irie 


■ .. . 


14141K'./-,' J 1 B ' •.Lilt ■» ; 'OUR,.. 


.• 


,r,» 


T:r« 


DATA ?60C-.?V4CS»Cr»r*A«l IHOAflMWV. . 




14/" 


1 1'.' 


OOtA c«C0EB4CrC'^»tO3O3l3B55J«;''il. 


. . • 


,1777 


< • i .* 


OATA 


.- :>■ ihi.'i : i u:-.v. ij. 4-j-. . 




,5*4 


i ;■-.• 


OATA • •.IftMWKHftUViMSSVtKiVlKaSM. 


..- 


IVit 



1 REM 'PLRCC SO CMRRRCTERS HE 
R£> 

I© PRINT "SIMON COLLINSON PRE* 
EMT5 " 

-O LET SR-PEEK 16396 ♦206 »PEEK 
1 A3-37.H 

3© POKE ^R»ies,£0O 

40 POtNT or 5,3; "P f f r - f 1^1 



SO PRINT AT fe,S; I I I I i I • 

PRINT P.T 7,S."L»"^J k_J I I 

» PRINT AT 16,4; 'A FIGHT OF S 
i^RVlUfVL . " 

73 FOR F-3 TO s« 

"**3- NE>4T F 

6© FOR 1-1 TO 32 

90 CJtT A-U3P. 16337 

10© NEXT I 

ue FOR I«l TO 5 

Lid UET A*'J3P. L6S«£ 

130 NEXT I 

14© PRINT RT 3,0; "A GAME FOR TH 
C 16K ZXB1 COMPUTER" 

158 POKE 16524,© 

16© POKE 16523,123 

178 LET H'USK 16314 

ISO POM. 10524,123 

190 POKE 16528,0 

200 LET R=U5R 1651* 

2©2 FOR F»l TO 5© 

2©3 NEXT F 

21© FOR 1-1 TO 29 

aa» lit a-usa ist-ea 

ai«l MJELKT £ 

24.0 POKE 16324. , 

260 POKE 16326,126 

261 CL3 

260 LET R-USR 16514 
7© PRINT RT 11,© 



290 IF 

300 IF 

301 PR 



>»-INKEY* 

THEN GOTO S©0 

THEN GOTO 
, IB, "" 



A*-"N" Tl 

Rl<>"V" 1 

INT RT a . : 



310 FOR 1-1 TO 22 
320 LET R-USR 16662 
330 NEXT I 

34.© PRINT RT 2,0; "USE THE RRROU 

KCY5 TO HOVE 3IO THt WORM Hi:RO 

S3 THE MINE FI ELD.' 

— m PWTHT 




i ml nammti mi 

THE TOP OF THE SCREEN WILL TE 
LL YOU IF RNY MINED RRE NERR (I. 
E. ONE MOVE BU«V.) ,SO USE THIS 

UISELY , " 

3.-79 PR It 



T-THTTEt T Inf. TO RERCH THE DOOR 
IM THE MINE-FIFI.D50 GET 

371 PRINT 



37a p«t»F,r ««« 

3?.3 FOP. I»l TO 21 



R MOVE 



374. Ltr R-U5R L6362 
376 »*CXT I 
PPINT 



r4^RI?LTR»^^8H^U 



LVEL THE 0M1C a ILL QET HRRDE. 

R, UNTIL E\/ENTIJRtLLV YOU WILL REftC 

H S«l>ETY." 

PRINT 



.■-,-. 



jf.^r -,-., m gg 




■PMMT./V voo fitT n4« 

(Oft blE> VOUft ROUTE UILL DC 
"jHQUN (i'jUIU.BUT THIS TIME UITH 

THE HINE6 UISXTaLE-. . .TO 3niP Till 
3 BIT,UU3T PREJ 
- POXf— 

It X.C. YOU 

o Lives." 

PRINT , , , , "OMMBi^a^lSI 

B PHLSE 400(36 

43© FOR 1=1 TO 22 

440 LET «-U=.R 1630IV 

450 LET AaUSR 16337 

460 NEXT I 

300 CL3 

■501 LET LE«l 

T510 LET LI«3 

^38 wint "■H^R^nMQBBHi 

3C-6<BO«" 

3 "SO LET KM.-O 

■540 LET SCk0 

fi41 OO-wUB 9099 

MO LET RCilS 

!5S1 OXH P159.2) 

1.32 LET COoe 

S<50 LET UP»2t 

C6V PRINT RT OP.RCj-S" 

JS7» LET RTjr=IMH.Ey4J 

57V If RtS<:"5" OR ft9^"B" THEN OO 
'O 3-79 

-;Q* LET Rl-RC 

3'*0 LET U1=UP 

6«9 LET «C.-«C4-tA*-"e"> -tR»--6"> 

619 LET \J*^«.UfH- !»».-«-> -<R#«--y— > 

611 IF UPsl W» (ACM4 A>tt> ACrl 
8> TMEN GOTO 5BOO 

680 IF UP<>22 THEN GOTO 630 

63© FOR I«l TO 1© 

640 PRINT AT ©,g; "URO NG - WRY 

■',h! a ,o, "BtawSB^Baa" 

643 NEXT I 

646 print rt e.e/vmi^^H 

64-7 LET HC Hi 

646 LLT UP-UJ 

649 GOTO 37© 

660 LET SR-PEEK 1 6396* 266 • PEEK 
16397 

631 IF RCil OR AC>3© OR (UP>2© 
fiND RC<>16) OH (UP»1 RHP (RC<13 
OR AC > 17 J > THEN GOTO 6S©0 

662 If- PEEK (SR+ <UP-»33) ♦AC+-1) >2 

S3 tmen goto eaeet 

669 LET HNiO 



Sid Worm 

Simon Paul Collinson, 

Mirfield, 

West Yorkshire. 




This proc.raaa is called Sid Worm and is for 
the I6K ZX-81. As well as il being interesting 
il is also informative as to the uses of machine- 
code to enhance games. The Poke on line 30 
creates the high-resolution style graphics for 
the title page. 

The idea of the game is to move Sid Worm 
past the hidden mines. The only way you can 
tell that there is a mine near, ready to rurn you 
into worm pihe, is by observing the mine- 
sensor at the top of the screen which will tell 



you if any mines are one slither aw3y — that's 
one character. After seven sheets of these you 
eventually reach the far side of the mine field. 

The program works by hiding the mines as 
character 2^3, which are 1'oked onto the 
screen. The machine code contains a routine 
which turns these into asterisks. 

The machine code is arranged as follows. 
16514 changes all the characters on the screen 
which have the same code as the number in 
address 16524 into the characters whose 
address is 16528. 

16537 scrolls the screen left, taking the end 
characters, and putting them at the right. 
16562 scrolls the screen down one line, 
leaving the top line intact, and 16595 makes 
the mines visible. 



676 IF PEEK (SRTliUP*D#33)*flC» 
J) =>253 THEN LET MN = i 

66© IF PEEK ISR*(IUP-l)#33>tRC4 
11=253 THEN LET HN-HNtl 

69© IF PEEK CSR+ 1UP1 J3> +RC+21 »2 
53 THEN LET HN=MN+1 

7©© IT PEEK <3R* IUP»J3J +RC> <2S3 

THEN LET MN-MN+1 

710 IF MN<>© T HEN PRINT R l t*,0, 
'-HRf. CMN + 156) , 'MHSBHBttl 

7gg ir t1H-J> THEN PRINT ftT 0,1». " 

749 LET P(CO,U»UP 

73© LET PCCO,2)-RC 

76© IF CO~S© THEN GOTO 700© 

779 PRINT AT yi.fll, " "' 

780 GOTO S«l 
3898 FOR I«l TO 21 
3010 LET R.U3R 16362 
":©20 NEXT I 

3838 CL5 

3B4© PRINT RT 6 . 11 , ■T mm ^^^^^- i A 

T 14 , 11, I., I 

3930 FOR I«9 TO 13 

306© PRINT AT I , 11; "I " , AT 1,19;" 

3©7© NEXT I 

3««9 PRINT RT 9,1*, "i^ 

:"I",AT 11. 14.; " ^ ", AT 

fVT 19. 14VI "Vv 1 

3iBOf; PRINT RT 7, 11, "SID OORM . " 

3090 FOR 1-1 TO 19 

3100 PRINT RT 12,17;"! ~ 

3110 FOR F-l TO 3 

3120 NEXT F 

313© PRINT RT 12,17;**™" 

3149 FOR F.l TO 3 

3160 NEXT F 

3160 NEXT I 

3170 PRINT RT 21,0, "WELL DONE . . U 

FLL OONE..UELL DONE." 

"»169 FOR I»l TO 32 

3190 LET A«HJ3R 16337 

3200 NEXT I 

210 PRINT RT 0,0; 



634© LET UP»U1 

6845 PRINT AT 0.0;" 

63S0 GOTO 660 

7000 PRINT RT 0,©;"OUT OF TIME" 

7881 PRINT AT U1.A1;" " 

701© FOR I«l TO 2© __ 

7O20 PRINT RT UP , RC, *B" ; RT UP , RC 

; "S" 

7030 NEXT X 

7©31 LET LI-LI -1 

7*32 IF LI-© THEN G OTO *< 

7040 PRINT RT O.0; 



» ; RT 10 . 15 

12,14; •■■•*; 



323 



3220 FOR 1-1 TO 33 

3230 LET RcUSR 16^e2 

■P4 NEXT I 

3230 LET 3C'3C+10© 

3253 LET NH>NH-»20© 

3260 GOTO 5160 

4000 CL6 

4010 POKE 16624,0 

4©2© POKE 16526,128 

483© LET AsUSR 16S14 

4040 PRINT RT 0,12, ' 

4045 PRINT RT 1 , 12; "SCORE-" ; SC 

403© FOR 1*1 TO 3© 

4060 NEXT I 

4070 FOR 1-1 TO 21 

4OS0 LET A -USA 16562 

409O NEXT I 

410© CLS 

4110 RUN 

5000 FOR I«l TO 32 

5010 LET R-USR 16637 

502© NEXT I 

3030 PRINT RT UP , AC; "S" ; AT U1,A1 

&040 LET R-USR 1S695 

5030 FOR 1-1 TO CO 

3060 PRINT RT P < I , Xi , f 1 1 , 2) J_ "■" 

5970 IF INKEY*-"S" THEM FRST 

506© NEXT I 

509© 3LOU 

5100 LET SC=SC4 (30-COJ 

SI 10 PRINT AT ©,22; "SCORE-"; SC 

3120 LET NH-NH+IO© 

5130 LET LE-LE+1 

314© IF LE»7 TMEN GOTO 3888 

BIS© FOR 1-1 TO 21 

5160 LET R-USR 16362 

B178 NEXT X 

5180 GOSUB 9000 

319© LET RC-13 

520© LET UP -21 

321© OOTO 852 

6OO0 LET R«-"UORH~ 

"BIO 3RUE R» 

F,828 RUN 

6500 FOR 1-1 TO 20 

6510 PRINT RT O,0 . lO^a. .M IT UR 

LL "-. f.T O-, 0;- 

632© NEXT I 

653© LET AC-A1 



78S8 

'06© 

"CO© 

a .ui 

710© 

S©0© 

8©1© 

60S© 
, "S" 

-30110 
'.<S48 
605© 
O06O 
8070 
60S© 
80B5 

less 
n i©a 
311© 

l^-'O 
0130 
8140 

aisw 

6160 
>J170 
>3180 

-ioo 

0290 
021© 

-3020 
9030 

OCT4.0 



FOR F»l TO SO 

NEXT F 
GOSU5 9O0O 
LET UP*21 
LET RC-15 
GOTO 552 
PRINT RT Ul,fll, 
FOR 1-1 TO 10 
PRINT AT UP, AC, 



'B'.AT UP.RC 



NEXT 

PRINT 
LET R 

roR i 

PRINT 
NEXT 
FOR I 
POKT 
POI-.t 
LET A 
POKE 
POKE 
LET R 
NtXT 
FOR I 
LET R 
NEXT 
LET L 
IF LI 

GOTO 

REM 

FOR 

PRINT 

NEXT 

PRINT 



,P (X,2> , "| 



RT UP.RC; ' 
-USR 16595 
-1 TO CO 

RT f> < I , 1 ) 
I 

»1 TO 1© 
16834,0 
16326. 126 
-USR 16514 
16324, 126 
16320,0 
.USR 16514 
X 

-1 TO 21 
•USR 16562 
I 

I-LI-1 

•O THEN GOTO 4000 
7 ©4© 



= 1 
RT 1,31;" 

RT 1 ,©; "ir 



9050 

1C34 
"135 1 



EfT-a 

7*1 

PRINT 



21 .0, I— 

bi.AiEvr 



_ ; ot 

PTPEEK^6 , 59 , 6^2 , 

RT 0,0;"LRYING MINES 

t 1-1 TO NM 
0861 IF INKEY»b"S" THEN FRST 
9070 LET P»3R+eCINT (RNO*17i+3)# 
33 J 4- UNT (RND»29> +2) 
00-30 POKE P.253 
9100 NEXT X 

O110 SLOU 

9120 P " IN - T AT 2, 14, *^SQ " , HI' 20 

9130 FORl-0 TO 11 

914© PRINT RT 2,13-1, ■• ; RT 2,19 
»I;;;*1'-,AT 28. 13-1; "■'■; AT 20,194-X 

91S0 NEXT X 

9168 PRINT RT 2 , 1 ; " 

";RT 2©.l;_" 

91C5 PRINT RT , , "■■^EBHHHUB 

5166 PRINT AT 0,21; "SCORCn" ; SC 
917© RETURN 



TME rOLLOUING HEX NUMBERS SHOULD 
BE POKED INTO TME REM ON LINE 1 



2R OC 

7E FE 

10 F6 

««C *W 

IF 56 

SB 77 

01 06 

3D 01 

EO BO 

09 06 

C9 2R 

20 7E 

23 1© 



40 23 

0© 20 

23 ©D 

•13 «t 

MO 72 

23 23 

©2 an 

65 ©2 

2fl 0C 

20 36 

0C 40 

re fo 

ce ?3 



©E 16 

0S 36 

20 FO 

16 7E 

Hi 23 

0D 20 

8C 40 

2R 0C 

40 01 

OO 23 

23 0E 

26 o.'J 

©D 30 



06 2© 

80 23 

C9 2A 

23 06 

IB F9 

EE C9 

09 54 
40 09 
32 0© 

10 FB 
If. 06 
36 17 
F© C9 
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Monitor 

D P Riley, 

Nuneaton, 

Warwickshire. 

THE MONITOR IS unusual in that it is written 

in Basic, but it provides some of the more 

fundamental facilities which are handy if you 

are new to machine code. The program 

provides the following facilities: 

■ Query Memory — displays a row of eight 
bytes ol data in hex, starting with the 
specified address. Hitting Space 
displays the next eight bytes, and Enter 
wilt terminate the command. 

■ Edit memory — displays the specified 



SOFTWARE /% 



address in hex and the data held there, 
also in hex. Enter will step to the next 
address without changing any data, and 
t — unshifted £ — will step backwards 
to the previous address, again without 
changing any data. Entering a byte of 
data, i.e. two hex digits, will cause that 
value to be entered at the current 
address. The two digits aro entered 
without a preceding &. Entering a q will 
terminate the command. 
f Breakpoint — sets or clears a breakpoint. 
If setting, then a four-digit hex address is 
requested, if clearing, the address is 
remembered and cleared automatically. 
On encountering the breakpoint, the 
contents of all the registers are displayed 



— except for the alternate register set, 
which Amstrad discourages the use of. 

■ Goto — executes a machine-code 
program from a specified address. 

■ Load — loads a named binary file from 
cassette. 

■ Save — saves a named binary file to 
cassette. 

Except for data entry during the edit 
command, all values must be entered in hex 
and preceded by the & character. As 
programmed, the monitor uses Window # 1 
on rows 20 to 25 of the screen. Window # is 
set to the remainder. Altering lines 25 and 30 
will adjust this to your own requirements. 
The program occupies 2,700 Bytes, 



10 REM basic machine cods monitor 
20 REM (e) D.P. Riley 1985 
23 WINDOW #a, 1 ,40,1,19 
30 WINDOW el, 1,40, 20, 25 

35 FOR pointer ~!<ABC0 TO &ABDF:READ a:PC*E pointer ,.i:NI. 
XT 

36 DATA &eS,&f5,tiel,&22 t &e0,&ab,trel ,*t»d 

37 DATA e<43,«.e2,&ab. ted, 1.53, S.e4,8<ab,J<22 

38 DATA t<e6.8.ab.*<dd,&22,&eB,&ab,t<fd,J.22 

39 DATA t.pa,lab,J.ifJ,f.7J,fcK: 1 «.«b,!iol,tc9 

40 CLS eliLOCATE N 1,1,1: PRINT « 1 , "Command - (q)u«ry ■• 
mory: <t-)elit mmrjry": PRINT • !," <b>reakpo»nt 
set: <g>oto":PRINT • !,- 

<l>oad cod* i <»>ave code 
50 INPUT HI, "command ? ", command* 

60 IF command*-'^" THEN 100 ELSE It- commands-"*" THEN 
200 ELSE IF command*="b" THEN 300 ELSE IF command** "Q" 

THEN 400 ELSE IF ro.mn.in 
d*«"l" THEN 500 ELSE IF command*- "s" THEN 600 
70 GOTO 40 

100 REM query memory routine 

110 CLS el: GOSUB 1000: REM get start address 
120 byte. count-0: PRINT »1 ,HEX* (address) } " ";: WHILE by 
te.count<8: IF PEEK (address+byte. count X 16 THEN PRINT » 
1,'0», 

125 PRINT «l,HEX*(PEEK<addre***byt».count))}" -;:byte. 
count-byte. count » 1 : WEND 

138 IF INK6V(18)--1 AND INKEY<47)--1 THEN 130 ELSE IF 
INKEY<47>-8 THEN PRINT «! : address=address+8:GOT0 120 
140 INPUT »l,a«:IF a*-"" THEN 40 ELSE 40 
200 REM edit memory routine 
210 CLS »l:GOSUB 1000 

220 PRINT el , HEX* < address) j ■ "; HEX* (PEEK (address) >; " 
";: INPUT »l,dat«:IF dat*-*q" THEN 40 ELSE IF dat*~"" T 
HEN address-address+1 : GO 
TO 220 ELSE 230 

230 IF dat*-" A " THEN address-address- 1 : GOTO 220 
240 i-0:MHILE UPPER*(LEFT* Cdat*, 1 ) ) OHEX* (l ) AND i<16: 
i-i+l:WEND: IF IMS THEN 220 ELSE dat-i»16 
250 i=0:WHILF UPPER* < RIGHT* (d at*, I ) J OHEX* (i J AND i<16 



: i -i* 1 :WEND: Ir i/lb THEN 220 ELSE dat-dat+l :POKE addre 

li ,dat:addreas-addres%>+ 1 

:GOTO 220 

300 REM breakpoint routine 

310 CLS «lr INPUT tl,"<s)ct OR (cllear * , break*: IF brea 

k*-"s" THEN GOSUB 1000:GOTO 320 ELSE IF br*ak*-"c" THE 

N 350 ELSE 310 

320 break . address-address: saved. data-PFEK <br eak . addres 

»>:P0KE break. address, &F7: REM set break 

330 POKE «<30,<<C3:POKE 8.3 1 , J.CB : P OKC &32,fcAB:RCM set res 

tart 6 ready to jumpto breakpoint handler at &ABC0 

340 GOTO 40 

350 POKE break. address, saved. data:GOTO 48 

400 REM goto routine 

410 CLS til GOSUB 1000 

420 CALL address 

430 reg.*tore-t<ABE0:CLS ftl: PRINT »1,"A F B C D E H 

L IX IY SP PC" 

440 FOR i-rcg. store TO rog.«tor«+13 STEP 2: a-PEEK( i +1 ) 

:b-PEEK(i ) : IF a<16 THEN PRINT «1,"0"; 

450 PRINT HI, HEX* (a):: IF b<16 THEN PRINT »1,"0 H ; 

460 PRINT ttl,HEX*<b> ;" ";: NEXT: PRINT Ml , HEX* (break. add 

re3S);:PRINT m: LOCATE • 1 , t I ,5: PRINT «l,"<Hit any key 

when ready>"j 

470 a*-INKEY*:IF a*-"" THEN 470 ELSE 40 

508 REM load code routine 

510 CLS 111 INPUT ftl, ■Title. ? ".title* 

520 WINDOW SWAP 0,1:LOAD title*: WINDOW SWAP 0,1:GOTO 4 

8 

680 REM save code routine 

618 CLS 111: GOSUB 1888: INPUT II, "length ? ", length: INPU 

T #1, "entry point ? ".entry 

628 INPUT «1, "title 7 ", title* 

630 WINDOW SWAP 0,1: SAVE ti tie*, B, address, 1 ength, entry 

: WINDOW SWAP 0, 1 

640 GOTO 40 

1000 INPUT Ml, "Start Address ? '.address 

1010 RETURN 

9999 LOCATE 1 , 18 



Hi-res dump 



mm? 



N Kimberley, 

Coal Aston, 

Sheffield. 

This program DUMPS the entire hi-rcs screen 

to a CGP-115 or MCP-40. It first asks what 

colour foreground and background you want 

it copied in. Then it copies it and asks if you 

want another copy. The copying routine is in 

machine code and is not relocatable. 

I first tried to do a screen dump using Basic 
but it took some 20 minutes to do one copy. 
The machine code speeds this up about 10 
times. 

To enter the machine code first type in the 
hex loader. Run it and enter the machine code 
in listing 1, Then save the machine code. 
Then run it and type in listing 2 and save this 
after the machine code. To save the machine 
code type: 

CSAVE-M/CODE", 32000.32134,32000 

For anyone wanting to know how to output 
to any printer connected to a Dragon in 
machine code, load A with the number and JSR 
S800F. 



Hex loader. 

10 REM HEXLOAOER - ENTER THE 

20 REM STRING OF HEX DIGITS FIRST 

30 REM AND THEN THE CHECKSUM 

40 PRINT "ENTER START ADDRESS " : s INPUT START 

SO PRINT "ENTER FINISH ADDRESS " ; I I NPUT FINISH 

60 FOR N » START TO FINISH STEP 8 

65 PRINT N;-i "; 

70 TT-O: INPUT A*: 2-0 

80 FOR 6«1 TO LEN(A*> STEP 2 

90 P*VAL<"*rH"+MID*<A*,G,2>> 

lOO TT«TT+P*POKE <N+Z>,P 

110 Z=2+liNEXT 

120 PRINT ■ « "; 

130 INPUT T* 

150 IF VAL(T*)OTT THEN PRINT "ERROR - ENTER LINE AGAI 

N-sGOTO 70 

160 NEXT 

108E7D6F8D137F7D ■ 886 
6439108E7D658D09 - 691 
20DAI08F7D6A8D01 - 781 
39A6A08D800F810D - 857 
26F73908004A312C - 509 
300D52312C300D52 - 379 
2D3235362C2D310D = 353 
8E0600A68443A780 - 80S 
8C1E0026F63900 - 511 



Listing 


1. 








32064 


32000 


t 


8648BD808F860DBD 


r* 


874 


32072 


32008 


1 


800F8E0600C600A6 


*T 


655 


32080 


32016 


; 


80877D638D0D5CC1 


- 


974 


32088 


32024 


: 


2026F48D238C 1 E00 


- 


660 


32096 


32032 


3 


26EB39B67D638 1 7F 


= 


992 


32104 


32040 


| 


2A208D26B67D6349 


- 


732 


32112 


32048 


t 


B77D63B67D64B107 


— 


950 


32120 


32056 


2 


270C4CB77D6420E3 


= 


794 


32128 
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10 PMGDE4,J»PRINTII-2,CHR*U7):PRINT»-2,CHR*U8> 

20 CLS: PRINT©/?, "SCREEN DUHP" 

30 PRINT«41 ,-—— — — »- 

40 PRINT:PRINT" FOB THE DRAGON 32 fc CGPH5" 

TO PRINT" BY N.KIMBERLEY" 

60 PRINT! INPUT "LOAD IN A SCREEN (Y/N)-;YN» 

70 IF YN*»"N" THEN 90 

00 SCREEN1 ,l:PCLS-.CLOADM 

90 CLS:PRINT:PRINT"ENTER FORGROUND COLOUR": GOSUB230: IN 

PUTFC 

100 PRINT: PRINT-ENTER BACKGROUND COLOUR": GOSUB230: I NPU 

TBC 

110 IF FL-BC OR FC«4 AND BC"» THEN PRINT" INVALID INPUT 

": SOUND 1 ,6:GOTO90 

120 SCREEN 1 ,1 



130 IF FC-4 THEN GOTO 160 

140 PRINT»-2,"C";FC 

ISO EXEC32000 

160 IF BC-4 THEN 19B 

170 PRINT»-2, M C";BC 

1H0 EXEC32120:EXEC32000 

190 EXEC32120:CLS: INPUT H ANOTHER COPY <Y/N)";YN* 

200 IF YN*»."N" THEN CLS:END 

210 PRI NT*-2, "A" :PRINT«t-2, STRING* (5,11) :PRINTH-2,CHR*< 

18) 

220 GOTO130 

230 PRINT"0 BLACK.", "1 BLUE" , "2 GREEN", "3 RED" , "4 PRINT 

ER PAPER COLOUR" 

240 RETURN 



Image Edit 



C Denning, 

Wilmslow, 

Cheshire. 



zmmm 



Have YOU EVER wished you could combine 
the individual pictures you have created and 
srored on cassette? This is difficult in Basic as 
you cannot merge two screens or load one 
with Over on. This program, Image Edit for 
the 48K Spectrum lets you combine pictures. 

First type in program 1. Save it using the 
command 

SAVE "Image Edit" LINE 9000 

Then Verify it. Next, to enter the machine 
code, type in and Run the hex loader. Type in 
the hex code and save with 

SAVE -Image Edit'" CODE 23296.188 
Now Verify the code. 



Once both parts of the program have been 
saved, enter 

RANDOMIZE USRO 
to reset (he computer. Then rewind the 
cassette and load the complete program. 

You should be shown a menu. If you want 
to combine 2, 3 or 4 images, load them into 
different screens. To combine more than four 
images, load ihcm in stages of four, Saving the 
composite on cassette each time. later, 
combine the composite images. 

When you have loaded all the images you 
want, press S to start the machine-code 
program. There arc two different ways of 
combining images, using the machine code 
commands OR or XOR. 

XOR puts the images together in the same 
way as the Basic command Over. Where there 
is an overlap, a space is made. OR adds the 
images completely, leaving the overlap black. 
When using the machine-code program, press 



1, 2, 3 or 4 to put an image on the screen. It 
will be added to what is already on the screen 
according to the mode — XOR or OR. 

■ 8 and 9 put the program in XOR and OR 
modes respectively. 

■ 6 returns to the Basic program. 

■ clears the screen. 

When returning to the Basic program, you 
will be given the opportunity of Saving the 
composite or Loading more images. 

It is possible to create some other effects by 
combinations of the two modes. For example, 
you can subtract an image from what is 
already on the screen adding it first in OR 
mode, then in XOR mode. 

When combining the pictures, colours are 
ignored as they would be tumbled when 
combined. The final image is Saved as black 
on white. 



Hex loader. 


Program 1. 


The machine code. 






10 D£F FN h (h$J =16+ (CODE h$il> 


10 POKE 23650.8 CL.S PRINT R 


23296 


06F70EF£73ED-c.E5 


■ 


1228 


-4.5-17 RND hfii' ■ , 9"()*C0D£ hSi2 


t s.14; rienu 1/2/3/4. Loa,s 


23304 


012S:S-;ED7oE6O2 


■ 


803 


(-48-C7 RND h*(2) >"9") 


.:•:-- "5 Start Ed i 1.0 


23312 


284.578ED78E80428 


■ 


860 


20 IHPL'T "51.6 rt ",3 


r Out t "' 


23320 


SS78ED78E6082866 




94: 


30 ZUF'JT "Fir, i sh " . f 


20 IF INKEY*" 3" THEN STOP 


2332 ; 


06EF7SED" 7 3E610CS 


- 


1153 


40 FOP r. *: T f ;-£F c 


30 IF IHKEVia "8" THEN GO TO 10 


2 3 3 2 z 


~3ED--5E6042S7D7S 


- 


996 


SO LF 1- tbt*0 PRINT n ; ■• 

60 INP'.T hS PRINT K». 

70 LET x=0 

80 FOP b = l TO LEN h* STEP t 

90 LE~ ZsPN h (h»l LET t I = '. : ' 


iQ LET CsCOOE INKEY* IF C>48 
AND C 53 "HEN LET sc='C0DE XNKEi 
f -45 PRINT 30: "Start tape." L 
0RD CODE SC-6144t4O00O GO TO 
10 


2334 4 
2335S 

23360 
23363 

23376 


ED78E6 022 87E78E1) 
78E681CC6B0D18C0 

11084.0214.0900100 
1S1RCD9E5B121323 
Ofc73B120F413R911 


= 


1112 

391 

335 

576 

794 


100 FOt E r. ♦ . ; 


ic :• : _ : £ c 


2. ....4 


004.02 140B 4.0 100 18 


■ 


366 


11C LET h$=h»lj TO ) LET - -1 


100 =AND0MI2E U3R 2329C- PPZU~ 


23392. 


1hCD5E531213230B 


3 


be : 


120 '.£-T b 


cc . "5a c Ibage y/n 7 " 


23400 


73B120F418921100 


r 


7tC 


130 PRINT " = INPUT I: PRIN 


110 -.r TtJr E .•* = "•."• THEN INPUT "N 


234.08 


4.02140:: oioo i3iR 


- 


416 


T t 


She? ";n»: SAME n$SCREEN» go t 


£34.16 


CDSE5B1213230B76 


— 


65" 


140 IF tfltot THEN PRINT "input 


10 


234-24.: 


8120F4C3O05B1100 




756 


error - try &5S:n" GO TO 50 


120 1- INX.EY5 = "N" THEN GO TO 10 


234-32 


402140E4-O1OO131R 




4.40 


ISO NEXT n 

160 REM enter STOP to stop 


130 8C 110 

9(?0O BORDER 7 FRPER 7 INK 0: C 

LERR 3S999 PRINT S0."Lt:ave tape 

running." LOAD CODE 23296- G 


234.4.0: 

234.4.3 
234.56 


CD9ESB1213230B7S 
B120F4C3O05BFS3R 
815CCB472303F1B5 


- 


657 

1042 

961 




TO 10 


234.64.. 


C9F1REC93E003231 


= 


1055 






234.72 


SCC300SE3E0 13231 


- 


620 






234.80 


5CC3005B5B = 4.69 







Turtles 



3 



— 



Ian $ Gibson. 
Maidstone, 
Kent. 

This program enables the BBC B or 
Electron to perform several features 
associated with Turtle graphics. When you 
run the program, the micro's name appears 
with a prompt. Electron users should 
change Mode 7 statement to Mode 6 when 
typing in. The following commands arc 
available in memory from the start. They can 
be used to build up other user defined words. 
These resident words are as follows: 

Word Abbreviation Meaning 

Circle C Draws a circle, 

centre graphics 
cursor, radius R. 
F is for unfilled, 
1 for filled. 



Fill 


— 


Fill area of screen 
above and below 


Plot 


— 


Plot cursor 
position. 






graphics cursor. 


Home 


— 


Return cursor to 


LeftX 


L 


Rotate cursor X* 
left — anti- 






bottom left-hand 
corner 






clockwise. 


Colour XY 


— 


Change logical 


Right X 


R 


Rotate X* right — 
clockwise. 






colour X to actual 
colour Y. 


Forward X 


F 


Draw line forward 


Wait X 


— 


Pause for X units. 






X units. 


Triangle X 


T 


Make a triangle; 


Pencil X 


P 


Change colour of 
graphics, 0-3. 






the third point is 
X units ahead. 


Clean 


— 


Clear the screen. 






and the other two 


Save X$ 




Save all user- 
defined words 
under the name. 






are the last two 
points plotted or 
moved to. 






X$. 


Scale X 


— 


Changes the 


Load X$ 


^~ 


Load program 
marked X$. 






scale of future 
drawing — 1 is 


New 


— 


Erases all user- 






default. 






defined words. 


Dot 


— 


Makes future 


MoveX 


— 


Move cursor 
forward X units 






lines dotted. 






without drawing. 




(continued on next page) 
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Line 



— Makes future 
lines un dotted. 
Forgets the user 
defined word. XS. 

— Writes text at 
graphics cursor. 

The following commands may not be used 
in user-defined words. 



Forget XS 
Text X$ 



List 


— 


Lists all user- 
defined words. 


Goodbye 


Bye 


Returns to Basic. 


Build XS 


B 


Creates or edits a 
user-defined word 
with the name XS. 



Save completed picture 

To save a completed picture without the 
user defined words, type Bye and Return 
followed by 

•SAVE-'namc ,, 5800 7FFF 
and reloading by 

'Load "Name". 



To create a user-defined word, XS, the 
following procedure should be used. 
BUILD XS — where X$ is a name 
Select a tine number 1-20. 

The contents of that line may be 3ny user- 
defined, or resident word in Turtle's 
dictionary, for example F 100. In addition, 
after selecting a line number, Insert F0 or 
Delete F9 arc available. Insert moves all lines 
after and including the selected line up one 
place. Line 20 is lost. Delete deletes the 
selected line thus moving all subsequent lines 
down one place. Return exiis the editor when 
used instead of a line number. 

Here is an example of a user-defined word: 
BUILD STEP 

1 (RETURN) 
FORWARD 50 (RETURN) 

2 (RETURN) 
RIGHT 90 (RETURN) 

3 (RETURN) 
FORWARD 50 (RETURN) 

4 (RETURN) 

LEFT 90 (RETURN) (RETURN) 



Type 

HOME (RETURN) 
STEP (RETURN) 
should produce a step. 



User-defined words repeated 

User-defined words can be repealed by 
putting a number after them. For example 
Step 5 and Return produces five more steps. 
Once a word has been defined, it may be used 
in any other uscr-delined word. For example, 
BUILD STEPS (RETURN) 

1 (RETURN) 
HOME (RETURN) 

2 (RETURN) 

STEP 5 (RETURN) (RETURN) 
STEPS (RETURN) 
produces Wvv steps. 

Complex patterns can be built up in this 
way very easily. Programs may be merged 
simply by loading and running two sets of 
saved words to produce a final picture. 
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> PROClrt <FX) 



II 

till 

MSaiF UM lift «|X>13T9 OR vix<a Oft V1X>043 KH phi 
HI "Can t - Uunalc' on ntgv «.l M rawt-iFMDPRnC 

ujaxx-xix 

I liarx-YlX 
IISOPVOT l».«X.YX 

IIMtMrUK 
llfaTlUMt 

lliaRVHINI'BASIC- 
IIMnOMT 

ijaaoom :n7B 
i:iaocr pnoctru 

U»ir R*.-OUIlD- IMtH RTPf ATI INnil-Rulia ^\*t-|K<|UN 
ML ft»<>** AND «*>:.— Will D-ilXS 
i.'*jM-NiNi-l<ili u -:•■• 
KMHMaj 
IW»TJH-OX»l 

laMII Nf(UX>-K* TICM ll'VO 
I •-■'•II OXClBa AND HJIOXIO" THEN 1Z3* 
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Microdrive 
catalogue 



jmMmi 



Per Arne Jenseen, 
Aalesund, Norway. 
Tut PROGRAM for the ZX I6/48K Spectrum 
generates a list of programs on a Microdrive 
cartridge together with the usual information 
from the Cat command. It also helps you to 
Load and Erase programs on your cartridge 
plus some more functions. 

Saved on Microdrive cartridge 

The program should be Saved on a cartridge 
like this: 

SAVE "rn'Mi-run" LINE 1:OPEN 
4 4;"m";l;CHR$ + "cafiCAT 
#4;1:CL0SE #4 

Type New and then Run. The program will 



then autoload and give you the opportunity to 
use your Microdrive with a minimum of 
effort. You will be presented with a list of 
programs on the cartridge. Pressing the 
symbol in front of each program name will 
automatically load it. If (he name ends with a 
full stop, the program will believe it's a block 
of code, and will ask you for a clear address. 
This can be skipped by pressing the enter key. 
The program will then not New itself thus 
preserving the code block. 

If you want to delete a program press delete 
and the program symbol on the list. The 
program will then be erased. 

You can operate more than one Microdrive 
by pressing Enter. A prompt will appear at 
the bottom of the screen to tell you when you 
can do this. Caps + 6 will bring you back to 
drive I. 

To add a program to the cartridge, Save the 



program as normal. Then type New and Run. 
Press Edit and the new program will be 
handled by the program. You can 3lso use the 
Edit after doing a normal erase from Basic as 
the program will believe the other program is 
still on the cartridge. 

You can scroll the list 

If the cartridge is very full and the list is 
long, then you can scroll the list by using the 
enter and Caps + 7. 

The program musi be held in Microdrive 1 . 
To use other drives you must create a Cat file 
on the other cartridge. This is done by the 
same procedure described, but cancelling the 
Saving. Use drive 1 when doing this. 

If you do this you can have my program on 
one cartridge only and Cat files on all the 
others. 
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2S0 LOA1 - ■ i i « 


5*256-»PEEK 23635*5 FOR N*rcs- 


it :HPS 12 THEN 60 SvB 1500 


290 INPUT "CLEAR . _I*iE qs 


."tB + 11 PEAD A POKE N.fl NEV- 


120 IF iSaCHRl .: RNC r x»n-= p 


300 IF CODE -.5 -50 RND : :<DE -hS 


N 


NC U)4:i THEN LET to«--r, ; t _ 60 


=i- RND LEN q*=5 r«EN GO "0 :i0 


7.7-i :atA X 824 60 68 63 6,33 1 


80 


310 LOAO »"» 7 iSCODE STOP 


19.35 16.252 201 


13S IF i»»CHRl IS -it.: - «»r.-i t 


320 LOAD - -.6>»C0DE VAL -^*» 




HEN P'JM 


CLEAR -ml q,S: PmUSE 20 riEu 


- 



Symbol Print 



M J Bennett, 
Jeddah 21452, 
Saudi Arabia. 



I — . , ,, ,■.,■ ,. ' 



Deciphering the Commodore 64 graphics/ 
control symbols printed in listings is often very 
difficult. This program is designed to make 
them more readable. 
It has been written for the Epson RX-80, but 



would run on any standard printer with very 
few alterations. 

The program is designed to read only from 
disc, but it would be easy to transfer taped 
programs to disc for this purpose. 



."»-'♦(- .... f»-s»i>-.ir 

iv» iwit 19.14; i '.-:•.■.-:*.■. it :*• .->• I* u: 
-■■■ s»-tu.w»t uvkvw >nti- 

I •• r»itn I.*-- 14-.. |-4l i [4 ;j. i-. r - 

i m mm i» 

'•I ? n*i- 
I-., bhih ij-.}. s .!5>.D».j«.j|.|» 
1W Mh h.- i fJ*.U*,l .'. l*v 

■■■-'. !•>' > IOT lOI.KW-ldl.ltM.ini.HK.. :• nil 

l«£ I*ITH HI, Hi. 113, ))4. 115. 116. iW.UVll*. UH. 121. ItU.lti, 1^4.|.-S 1 • 

:>• "•■ ■ l*t'I*J ivt.lf.5. lot,. I-..'. I«*t.l«.y.l/v.i.-i ; . . : . j .4 : . | 1 . 
Ir^4 t>HlM l.M 1. - ,| ■-.< IS] 1.1 . JJM, le$.]86.ltt7, '.VH. IB*. 1*«, 1/1 
),\i ICIM IV1t.atl*r.lHll«),^.RIljMI,LtM.>'.VS,KV0FF.IIQ..ll»ST.(a;H* . •'■ I 
!tf»« liMlM i>T«HA.l 1 >.UW*.L,RtDl..H »1 i*f.v. H-.KI.OIOtf'HIC.L.OKCN.L.ItUC 
1VU (IHIH i^l,i.V3 

^C4 HftfH W^t.kWIH HILiywl |.. , ! i|,ILIA.VU.LW< 

ill? DH1M Lt>.>..(M.U> ,l'l-»4'>J-K4>».^e>/>0 

<>ll (ItllH nH«ll,Ltl-l >«WM.«MIKI/'«,SHl».l/^i.SMirf/Y-SM|FT.-C'SH|FT^D.-jMIt.|.t 
21^ UM!M iHlf V/T, SHIFT /0$«: H Mil WFJ ■ ,»;r-. >irr.'..-.*ll't,n 

213 WTB ;.»!•• I/N, SHIFT, 0. SHIFT. P.vHUVV.tKI'I.V.VHilT^.illIH, T ,,MII-T/« 

214 0"TO JHlFT,V.--HIi-I^H.y<l>.r,K,SHI»T/V.iHlMc2/SHI*.|/».(.UfV- SMlt.)/- 

215 WlTR SH|F VT.LtlV^.iuffT . LUfV : .«.«M/I .|.UfV».tU«/U.(.'.»V»,tt»t M 

.:». [«!« LitVtVuuND.SM|i-i..iiMjHi>,cuM. >i.i>.n a,CQR/S^C«WZ vjn. t ■ rc« F ecu « 
218 UBTH tOn^.CT«VC,C0K/X.<.>JPUV.C0n/» 
^« tiw i.u TO 1«>4 fcthli H. I) «k/!l 

^4« H* l»0 TO !•'* 'i«I "IJ.. Ht*l 

ZM i«Tn tHU.H>MV.t,I«rH.lf4VyI»,lHF'U7,DIH,R£.Hl>,LCT,WTO,RU4. IF .R£STOR£,00SUt 

• W iJH'M HET'JRtl.eCnCtW.^i.lJMlT.LlWB.SFVt Vllf:F¥.:«F.I>vX; t-«ll.I».M.lHT r.OMf 
279 D«T« LIST. CLB.C«0.SV3.C»»tM.O.0SC.&ET.t*>l. fftl«. IO.FH.iFV'. tMfN HOI -It* 
2«B WTR ♦.-,»./, «.PM5.C*B^...-..Sjt«. IHTHrS.USK.FSt. H».S«H.KHli. LOt'. tiC' 



«~»« PWTB SIM.T«M.»ITH.Pteil.l.t»,klH«.VM. H»t,ll4>J»,Lt>T».KHIMT«.riH>»,W>.l.'iMt.Hl 

*A> InlH (VhtN.KLOSL. «*<.'*!'. ►*«!«*' LOLttCI KHCt(l>-. UC*'''.»4KH:H» USHVt ■ W.OH0 

JU« In!" -■' ^ 'O.HtrMX.V.KHKH.PIKfcCrOm' 

J»1J KM /"« Tu »IS wtnK MU' m>I 

4W» CCOSt I IWUT-MHnfc OF PKOCMtn FltC'O* 

4«2 HUNT FftjMT-WtlVt • •; 

4*4 Obi U IF '.*•" 1HEM 4t>l 

**b IF C*«.-8" <# >.*.'■?' lt*M 4«4 

MM JtOVttV -.!-•' KK1N! tf FVJNI 

4I<3 OfiSI l.ttl.J.0»*-.P.K* 

«A) oerm.Fu.M 

4J«J If M»< .-LWTF^ : > V»fl- Flt<>"- THEh 44JW 
440 |F *!»-- IH^H HIX.MH«il> UfeTtl.K* 

43« i*4nji-t.iMt m.*»tK K«»jt -Mar.it 

4rt) KJR J-l 10 LtH^J«J Y»"f1|3K2«.J. 1 ' 

4«o v»tcc<vj.' ir v>«40 »a v<«3?' tmem si« 

4» IF V»a THfcM 31» 

SOW LW-J IF v</4S T»*H »>•« 

sie ntxr 1 

!« !»■ Lea.tH".^*,' ri*h L4?»¥FHf11M".i:f,Le»l." IF l.2-« lMt« Li-ltW 

sjnii if l*»i tmt* Lt"V«..4i.' 

34Q IF s.0-0 tlCH -l-L. 

6«) P3F--E- r4l-*l" FHIHT IMVT'LIST TO FftlNTtft VITUS 

418 F»* IF HM • JT»>»(» tFftN F»4 I.F-T FJMCHMF' 219> F4»^ »•<* < 22 1 > ■ 00*0* 4««l<( 

»M cil- - t" F*f--J- FVIHI IrVVI'SRWMICS W» tfcXI utMF'.Zf 

*A- MilNI (,M»ttl42>, JF Ki(.'.7tJ-..b-t TWIN *40 

>,vi KXlHI C»*»'. 14). nj«LI FIJ«FJI F2I>F4f 

636 PttlNT PVlHI"0#*43t IMtEFTmre TP4EM F*€SS rtMV »£y FRIMT 

«7 Of AX» IF «(!•"- IMMI VF' 
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&m wwi— rr 

«40 WIWI Jf*-UT ■IKHHSmTC CUBSWt moves < 

«.w if «v. ■.■#'-*■• mm r7»i 

&tU l>Tti HI I- fl-*lf [fP».4 TfCN ntlKT*P,CMR*(27>.-C*.0«l«<«>.CMt*<l*^t>.C(«(*(^ 
/j.'fr.UaVat*,. 

<>/» j-se if pos tmcn «» 

*>*) f*IMT V>Nlt« l«fE '.Dfl.W1.VY,- 

»9: l wo i [Hi 

W* if LtK-.aii"..B if*N 691 

c>3 LW Mtli'TM.-PftoCfifcn -.ot.BTi 

«»4 WINI-W.USC jnjT....' 

\«.i ff- l.-J 1 I Ht- 

/ie wfttifc mi* utj t-»i ci— t of.i«i-H»w if *T<>e the* wt 

/.» II tl '• l"LI« JvW 

• : il.w 

. +,, k «., (,*.. hi |..i .'. I ■ H- >~1 -. . • . 

- 
-.' ri . . . .■ ■•• H 

- lf|M I • r k*aSr»»<L>*" - 

MM »tn M*i I t>;r hike 

I'll Ml If »»«-■ THtn .'It) 
■ ■ M.-i • -» |f fpaJU ■♦41 >»-• • IfftH s4« 
• ■ * • N f*tt> I . I f I .*-0 Ifajji aw 

• - .'->: It ..• D t.--, •• IfttM U-to- J 0OI0 OM 
■•!.. I •.-<.' I'.' KJW 
»M> II B«-l I I l»*»i l-i-1 OVI 111* 

- o •• tf*N M»«fii «. mm. »»| . <••»«•»» ..-jiy nv 
kiw» „(.*»• ft 

- i - .- 1 •!-■.• fi-j ggtg ioio 
'ftli s^» 
— l :i H ■/ -ft'i 4109 
?ftf IF «■» »«' fV 128 Iffti. *10« 
»j If- i.-le* f*M f* i-.- if%M 4i«j 
>V4 If H.»t9l IHfcM *&& 
■ ,.•, h.m !_.- • •• t! U* <}<..•« I ft II U«*> 
?lfl !F M»li'.' IHtll «S»"1- GOTO IWO 

I l'1-l I ■• 

IUIU If ftl'lfaT M> THEN 0»l-« 
10«* •*.« C—l "l* K.'fa+aJWJflC 
IM C>«S'.'lCf'll < la 4- '* "■• •*•:• ■<■:•* - ..•*•> 



1»*V l» I II UK l>! IftH flat If- fa.IT • AMI. HOI I I IHfN *,--|. 

■X -i ••! : ... 4 | --■ «!.[, it tx ■.*• (...»«,.. 
JW>« I ••H<"l ■" 

•• 
iw*n ffM -.1 if ro f*'i tn* 

!"•' "fltlHI If frf- •• lMt.lt /JO 

U90 WO 107*" 

,w.v wn close ^f vwn/» r.yw-isiofi 

2010 I' > I •' IHtll »tH0 

■ » !■ ffafl kl^ft^niSt-iTKf »•: '.^' WAA»* .100 

fcac fl-u Ifli--- H.f*-H>i« OOSCIB 23O0 I »-t U 
»«HO M.ll*t* 

.300 JF UEWWl L» IhtM 2tW 
,'310 pr* '- L <. in i*»,> >rfce -i 

• ■ 1' mi i n ) 1 -'■ ■ IHtu ,-JSlW 

■*: : f'.*> ' . ■ • -1 

.74^ i -••.!.■ flll-t- ' « 
»^5« If *-9« If- 

if f«-.5 C* f-44 laf rt»i TfftH |a;«l VJUt £W* 
,-,,.! !.• 

- - 111*4. fpF'LB r*0*», i-l ■ 

- !-• 'triU'1-f'F. J > 

.I.'- ■! > Kin F3PO r»Iiir»4.Mi n 
:l fl*Q tfa.'. i-li.l «a Mi l.SHtv f-iA*lU •*" 

ui.-m m ► - > ww ;» ft* ■> tf*« #)io 

WIN1M i Mf. I ■ I / ' . '. f*ri < / • . Ihftf ■ .' • . Cf*I < 7 ) . (.Hist 4 
M*> HVliH-.l«oaJoaW»Vii»»«»il»»»»»»»Brifi:;fC3 
.104V Ll<0 

I00O PRIXI WIHfFRIHTrt M "KL ■ -. 
•»0I<> '-ET 1.1 ;• |.-- iftN 4018 
Ji>,.> :f t +■ rjt I •?• tlatH «01t 
•WW KMaVfa '■ « - »^IK1 l« 

4U4tf PMK1 fy;ill*M4VtC tt»l<TH i»tw IXT •• 
4«» C*T LI !F C1-— TftM 40T* 

40W :r CK*I" c* '.i.'i- r>4.n aow 

4070 M .-■>: I -eiftl'l-.Li 

ill .• ft If. 

•ihm fi* ;-4i< ru )(H if «»m- j • iHtii *»•»«»■;• OOTO Wt? 

4110 >C. ' L'jri.- 

4/t»i :i M ;-»i mt) f>^"^4 if*n ( i n »( ■- iti 4ioo 

4.:.' If t -.4 f»l? o J53 IHtll H«H-4>4 «>to •*ll« 

4,:^ II H-<-15 IHtH Ha]M OtllO 4100 

4ijo itUly JOS 
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Autodata 2 

-4 S Burbidge, 

Reigate, 

Surrey. 

AUTODATA 2 IS a short machine-code utility 

program designed to overcome the extremely 

tiresome task of converting data stored in Ram 

into Basic Data statements with the minimum 

fuss and effort. 

I have found this program invaluable. It 
converts large lumps of memory, such as 
characters, into printed Data statements, 
leaving the user with complete control over 
the very good line editing facilities already 
available on the basic Vic-20. The program is 
very compact, and occupies an area of 512 
bytes still leaving the user with 3K to use for 
storage. 

In fact the program produced the Data 
statements in the program used to load the 



program itself. Using the utility, this 
operatiou took just over a minute — that 
would normally take over an hour, even for 
the fastest typist. 

The program is designed for use with the 
uncxpanded Vic-20, but can easily be 
relocated to any other part of Ram. It resides 
from LCOO or 7168 to 1H00 or 7680, and all 
that needs to be changed arc a few JSRs and 
the relocation of the interrupt vector. 

Be careful when typing in the program, as it 
is machine code and a single mistake could 
crash the system. It is best to save the 
program before running it, or at least to check 
your typing thoroughly. 

Once you have typed in the program and 
successfully run it, type Sys 7408 and Return. 
Nothing will appear to happen, but if you 
look carefully you will notice slight distur- 
bances in your TV picture. This is because 
the 60Hz interrupt vector has been altered. 



Now all that you have to do to get your first 
line of data printed is to press Pi. 

When you hit Fl, the line is printed, and 
you arc free to edit the line as if you had just 
typed it, and you can hit Return to enter it as a 
Basic program line. Once you have done this, 
you can hit Fl again to get the next line 
printed. For example, to get data from 7680 to 
8192 starting at line 100 with 14 items per 
line at a 10-line interval run the Autodata 
program and then; 

START LINE ? 100 
START ADDRESS ? 7680 
END ADDRESS ? 8192 
ITEMS/LINE ? 14 
LINE * INTERVAL ? 10 
SYS 7408, then hit F1 
100 data etc. 

You may experience inverse spaces at the 
ends of lines. This is due to the cursor doing 
weird things. 



: REM DATA FOR 


218 DftTA 218. 255. 96, 6. 25? 3 


359 DATA 3 , 143 28 , 2 , 38 , 96 


2 PEM AUTODATA 1C88 


, 255 3 255. 11 


165, 197 205 96 


3 REM SYS7468 TC 


228 DnTn 2T5 138. 255 3. Z*:Z 


368 DATA 3, 208. 3. 76, 191. 234 


4 REM STnRT 


8, 255, 8, 173 63 


, 141, 96, 3, 281 


5 REM MC •-'■: ■ k.i . 


233 DATA 3. 172 62, 3 32. 145 


376 DATA 39. 288, 246. 32, 192, 


6 REM EUREII'SE 1984 


211, 32. 13, 216 


28, 173. 63, 3. ZQZ 


135 DATA 172. »t : 173 -U 3 


248 DATA 32, 221 221. 162 3 1 


339 DATA 65, 3.. 240, 2 16, 11, 


■i .-. iii :ee 


B9 3. 1, 249. 6 


173, 64, 3, 295 


lie DATA 3, 162 68. 133. 74 13 


256 BATA 32 218 255. 232. 26S . 


399 DATA 62, 3 4S, 3, 76, 191, 


2 "I 32 215. 219 


245, 24. 173, 62, 3 


234, 169, 15, 141 


123 DATA 169 B 172. 67 , 3, ... 


268 DATA 165 1 141. 62. 3, 169 


409 DATA 14. 144, 169, 176, 141, 


145. 211, 166, 3 


, 8, 189, 63. : 


11, 144, 76. 191, 234 


138 l>A7ri i»2 75, 132, 74. 134 


279 DATA 141. 63 3. 32. 166. 21 


419 DATA 165 197. 205. 96, 3, 2 


73. 32.. 215, 219 96 


6, 32, 12, 228. 96 


49, 26, 141, 96. 3 


145 DATA 6, 255 3 . 2 . 3 . 255 . 3 


286 DATA 2. 8, 255. 9 223 16 


426 DATA 261. 15 268. 255, 2, 2 


,- 255. lot- 


255, 6, 255, 8 


55, 2, 255. 167 144 


156 DATA 169 68 32. 162. 219 


238 DATA 255. 32. 174. 66 . 3 : 3 


436 DATA 0, 255 8, 244, 128, 3, 


12 12 226 ~z2. 221 


8, ?2, 32, 43. 28 


285, 62. 3, 46 


163 L^'n 221 162, 8. IS?. 8 : 


388 DATA 169. 6. 166. 6. 32, 145 


449 DATA S, 254 3. 255, 8, 255, 


24© i 3 2 218 


. 211, 32, 12, 22e 


8, 255, 2, 251 


173 DAT* 255 232.. 28S 24 1 : , 168 


319 DATA 32. 123 23. 184. i"6 


458 DATA 8. 255. 8. 255, 6, 255. 


3, 169, 68. 32 149 


282, 138, 72. 246, 7 


0, 247, 0^ 255 


139 I»nTA 218. 163. 3 169 75 3 


328 DATA 169 44, 22, 210, 25^ 


500 FOP N:?lcs TO ~63J: P.fffiC- A. 


Z, 162 219, 32 136 


263, 239. 18-1 . 96, 162 


POKE N.A NE>T N 


198 DATA 216. 168. 3 lr2 63 1 


330 DATA 0, 139. 8. 1, 2** , 3, 3 




31, 74 134. ?3 32 


2 218 255, 232 




268 DATA 215, 213. 169, 66. 32 


340 DATA 32, 6. 28, 128, 169 2? 




218, 255. 169. 97 32 


, 168, 9, 141, 21 
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MaemiHan Software ZX Soeclnjm 46K 
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Space Scan 

A must for every would-be astronomer. 
Discover the key stars, nebulae and 
galax ies of the Northern Skies. 
48K Spectrum 
£5.95 

Quiztimer 

A unique multi-feature qui? game for one 
or two players. Ten huge qui/ files pro- 
vided - or make your own. Superb 
graphics. 

48K Spectrum BBCB 
£5.95 £6.95 



The Sunflower Number 
Show 

Battle against drought, a deadly weevil or 

poison ivy to save your garden from 

disaster! A colourful test of mental arilh- 

metic for all ages. 

48K Spectrum BBC B 

£5.95 £6.95 



Allrtvixnmcfnk'drt'tjilprkes iiKlutlinfi VAT. 
Spectrum versions are microdrive compatible. 



Snapple Hopper 
Tops and Tails 
Castles and Clowns 

Cats and kings, frogs and clowns all add up 
lo fun-packed games giving kids a head 
start in reading. Devised by Betty Root, 
one of Britain's top reading experts. 
Unbeatable value two games on each 
cassette. 

48K Spectrum BBC B/Cleclron 
£5.95 £6.95 



Available from your local software dealer. In case of difficulty contact Martin Neild on the Macmillan Software hotline 01 836 6633 

MACMILLAN SOFTWARE 
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So now you have got your home computer, you're ready to talk I 
to Cumana - the best name in memory. Already a market 
leader throughout Europe for their range of disk drives! 
Cumana now have other products on offer, all to the 
same exacting standards that have made their 
. disk drives the number one choice in the 

home and in education. 
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The Touch Pad 

The Touch Pad is a low-cost graphic 
plotting aid for the BBC micro. This 
compact display cursor moving device 
simplifies programming with the touch of 
stylus. 

The product comes complete with an instruction 
booklet, basic software, stylus and connecting cable. 
Its uses are in graphics, computer aided design, 
education and games. 

£69.95 

including VAT. 
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Disk Drives 

Cumana have spent years on 
research, development and marketing 
a range of drives second to none. 
Their drives are compatible with BBC. 
Spectrum. Dragon. Oric. Tandy 
Models III and 4 and Video Genie. 
They are fully guaranteed for 12 
months and approved for electrical 



safety by the DM. E.E. and are 
extensively used in GLC and ILEA 
establishments. Cumana were the 
first independent disk drive supplier 
and are now Europe's market leader. 
Their products have been proven in 
the schools, universities and homes 
throughout Europe: Let us drive you in 
the right direction, send now for 
further details of the Cumana range, 
or see them at our distributors and at 
selected branches of W.H. Smith, 
Laskys. Greens. Currys, and 
Spectrum UK. 
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The Acorn Electron Computer 

A microcomputer with a proven track record. Using 
BBC Basic, the Electron was developed out of the 
Micro that has been chosen for over 80% of schools 
participating in the Government's current Micros In 
Schools project. It connects into almost any TV set 
and cassette player and is supplied with a 
comprehensive User Guide which runs through, in 
a simple to follow manner, the basic principles of 
programming. A wide range of software is available, 
including games, 
educational packages 
and home 
accounts. 
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Disk interface 

now available for the 

Acorn Electron, Spectrum and 

Spectrum + Dragon 32/64, 

details from Cumana. 

Electron Interface £149.95 inc. VAT 



Diskettes 

Only when Cumana found a double 
density diskette up to their stringent ; 
quality control requirements, and at a 
price that made sense to the end user, 
were Cumana ready to put their name 
to it. 

The result was a top quality diskette, 
complete with a plastic protective i 
case for the ten-pack (they are also 
sold in two-packs!) together with 
index stickers. 

Cumana diskettes are available now 
in both 5Va inch and 3V? inch as 
single or double-sided. 40 or 80 track, 
from your local computer dealer. Don t 
trust it to chance, go for the best name 
on record. 



Cumana BBC Microcomputer compalibto disk drives. 
Cumana disk drives supplied with formatting diskette, 
drive connecting cable end Cumana user guoo . 
independent power supply, mains lead and moulded 
plug included. 

CSlOO 40 Tracksrngte sided (TOOK) £164.95 

CS200O 40 Vack double sided (200K) £ 169 .95 

C$200 60 Track single sided (200K) £192.95 

CS400 60 Track double Sided < 400 K) £2)9 95 

CO200 2 x 40 Track single sid«0(200K) £294 95 

CD400O 2 x 40 Track double sided (400K) £325.95 

CD4rwS2x80Tracksinok»s«tod(40QK) £350.95 

CD800/S 2 x 80 Track double sided (800K) £41 4.95 

Cumana disk dnvos with independent power supply. 
mains lead and plug, excluding other accessories 

CST00E 40 track single sided HOOK) £149.95 

CS200E0 40 Track double sided (20OK) £192.95 

CS200E 80 track single sided (200K) £ 1 80.95 

CS4 OOfc 80 Thick double sided ( 400K) £208.95 

Cumana disk drives supplied with formatting diskette 
and Cumana user guide. Power supply taken from 
BSC Microcomputer, with lead supplied. 

CSXUOO 40 Track single sided (100K) £115.95 

CSX10O 40 "Sack single sided (TOOK) £124.95 

CSX2O0D 40 track double sided (200K) £134.95 

CSX2O0 60 track single sided (200K) £159.95 

CSX400 80 thick Double sided (400K) £189.95 
3'A INCH DRIVES 

CSX3S1 40 track single sided (TOOK) £1 39.95 

CSX354 80 track double s<Oed(400K) £199.95 

CDX352 2 x 40 track single sided (2O0K) £256.95 

CDX358 2 x 80 Double sided ( 800 K) £383.95 
The 'X' range takes its power trom your microcomputer. 

CS351 40 Track single sided HOOK) £169.95 

CS354 80 track double sided (400K) £229.95 

CD3S2 Dual 40 Track single s.ded (200K} £299.95 

CD358Dual 80 Track double sided (8O0K) £429.95 

The 'CS' range comes complete with power supply. 

DISTRIBUTORS/RETAIL 

Available from the following retail outlets: 
W.H.Smith, John Lewis Partnership. 
Greens Leisure, Laskys, Spectrum UK. 

Area distributors 

Addons Ltd (Southampton) 0703 34775/6. 
Audio & Computer Centre Ltd (Jersey) 
0534 74000. fcllec Home & Business 
Computers (Bradford) 0274 722512. 
Fairhurst Instruments (Wilmslow) 0625 
525694. HCCS Associates (Gateshead) 
0632 821924. Hugh-Symons Distribution 
Services Ltd (Bournmouth) 0202 26535. 
Kingdom Design (Belfast) 0232 643720. 
Lightning (Harrow) 01 969 5255. Microage 
Distribution Ltd (North London) 01 205 
7688. Microworld (Edinburgh) 031 228 
1111 . National Micro Centre (Stockport) 061 
429 8080. Northamber PLC (Chessington). 
Silicon Express (Leicester) 0533 374917 
Thompson Cook Distribution Ltd 
(Birmingham) 021 3283895. J. S. Simnett 
Computers (Kingston-upon-Thames) 
01 541 1495. 
+ National Dealer Network 




CUMANA 



Cumana Limited. Pines Trading Estate. 
Broad Street. Guildford, Surrey. GU3 3BH 
Telephone: 0483 503121 



I 



All Prices Inclusive of VAT. 

All 80 Track 5V*' Drives are 

Swttchabfe to 40 Track Mode 

M p>«i in UOKKt to cnuige vmhoul n jtco. 



The MSX Micro that's paid 



Yamaha manufacture probably the most successful 
range of electronic musical instruments in the world. 
Their new CX5M Music Computer is no exception. 

The CX5M is a fully-fledged MSX micro-computer 
offering the exciting advantages of its breed; an ever- 
growing array of standardised software. 16-colour 
graphics, cassette and printer interfaces, twin joystick 
ports and expansion slot. 

But that's not all. 

Inside the CX5 is a polyphonic, programmable FM 
Digital synthesiser that can be played with its own music 
keyboard or, via its industry-standard MIDI port, control a 
network of compatible musical equipment. 

In 1984 Yamaha's DX Series FM Synthesizers revolu- 
tionised the voice of music synthesis with their stunning 
reproduction of natural and electronic sounds. Now the 
CX5 gives you that same musical fidelity simply by 
hboking-up through your TV monitor or Hi-Fi system. For 
the first time a computer is a real musical instrument. 

Yamaha also offer a number of music-based software 
ROMs. Music Macro for instance is designed specifically 
for the computer hobbyist. It enables you to access the 
CX5's superb FM sounds from MSX BASIC and from this, 
program games and AV sequences using music and 
sound effects. 

Or try the FM Music Composer Program which pro- 
vides an on-screen musical stave for fully expressive, 
computer assisted composition and arrangement. 

So when you've completed your m 
Beethoven's piano concerto... you 
"icord collection. v\ 
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its musical dues 

Yamaha CX5M - Outline Features 



• CPU Z80A: 32K ROM: 32K RAM; 16K VRAM 

• 16-colour graphics 

• MIDI (Musical Instrument Digital Interface) 

• Programmable FM voice generator (46-voice, 8- 
octave. 8- note poly) 

• Music keyboard split & swap - voice and mono/poly) 

• 8-voice multi-timbral 

• Built-in real-time performance recorder 

• Auto-accompaniment with rhythm 

• Yamaha Software ROMs: 

f-M Music Macro 
FM Music Composer 

(FM Voicing Program 
DX7 Voicing Program 
(Coming Soon) 
RX Rhythm Editor 
4-track Real Ttme Sequencer 

• Price: From £534rrp(CX5M + YK01 music keyboard) 

• YK10 music keyboard (full-size keys) also available 
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See and hear the CX5M 
only at the following 
Yamaha Hi -Tech Centres. 

London 

Rod Argents Keyboards, 20 Denmark St WC2 

Chappel ol Bond Street, 50 New Bond St. Wl 

Chfomata,03kRd.W5 

Freedmans,629HighRd.Ell 

I u^re Muse 202 New K«gsRd,SW6 

GiRsounds. 86-88 Mitcham Lane. SW16 

Gigsounds. 22 Rushey Green. SE6 

London Rock Shop. 26 Chalk Farm Ro. NW 1 

Rose-Moms. 11 Denmark St. WC2 

Soho Soundhou5e 18a Soho Sa Wl 

Syco Systems. 20 Ccndmt PI W2 

Add lestone: ABC Muse. M/16 H«h SL 

Barnet:ESS.230HighSt 

Belfast: Bard Sound Systems. 208 York St. 

BmgleyiJSG Music 104 Main St 

Bi rm i n gha m : Jones & Crcsslarx!. 6 Srnatbrook Queensway 

Muscai Exchange. 89 Otd Snow HJI 

Blackburn: Reid/s.9 !3Penny St 

Bournemouth: Edcfc Moors Muse, 679 Christchurch Rd 

Bristol: Bnstd Guitar Workshop, lb/ St Mehaels Hi 

London Rock Shop. 7 Union St 

CambndgeiC^rnbndgcRocKftBoflcighSt 

Cardiff: Museland. 148-154 North Rd 

Chelmsford: Future Muse 10 Baddow Rd 

Colchester: Axe Muse, % Hgh St 

Croydon: Rockbottom, 74 London Rd 

Derby: Derby Organ Centre 62 Babtwigton Lane 

Dunfermline: Sound Control. Efen St 

Eastbourne: Peter Sonnet. 12a Grove Rd 

Ed i n burgh: James Grant 53 Home St 

Exeter: G;y Muse. 4 Stn. Cres, Queei st 

Fleet: Kingfisher Muse. 20 Kings Rd 

Glasgow: James Grant 404 Byres Rd. Gl2 

McCormacks 29-33 Bath Street G2 

Guildford: Anrjertons. 91 Haydon Race. 

Hadleigh (Essex): Honky Tonk 300 London Rd 

Harrow: Crty Mauc, 14a Brcadwslk. 

Heald Green (Cheshire): Sounds Great 182Wilm<.<owRd 

Ipswich: Axe Muse 41-3 St Nehotas St 

Leicester: Cartebro". 22 32 Humberstone Rd 

Liverpool: Frji <\Heisy. 62 Stanley St 

Maidstone: Sharon Muse. 65 Hffi St 

Mansfield: Carfcbro". 182Chesterfed Rd Ntn 

Middlesbrough: Gwtarzan & Bongo Evfi 23/27 Middlesbrough Road 

Mi Hon Keynes: Chappel of Bond St Sixjry Boulevard 

Newcastle-upon-Tyne: Rock Crty. lOMoseteySt 

Norw ic h : Carfebro'. 2 Sovcogn Way. Angfa Sq. 

Nottingham: Cartsbro', 11-13 Hockley 

Pelerborough: St«. 603 Lincoln Rd 

Plymouth: Dty Muse, 2931 EastJakeSt 

Portsmouth: Future Music 104- 106 Elm Grove. Sarthsea 

Pom ford: Music Vibge (BAJ) 10 Htfi Rd Chadwal Heath 

Sheffield: Caitsbro - . 720 Crty Rd 

Slough: ABC Muse 324 famham Rd 

Southampton: Future Muse. 85 St Marys St 

Sunderland: White Sounds. 181 Hytton Rd. 

Swansea: Peton Muse. 9-15 Arcade. 

Torquay: Crty Muse. 65 Market St 

Tmro:Ot>'Muse8PydefSt 

Wa ni ngton: Oawsons Muse, 05 Sankey St 

Wolvethampton: One Way Muse 100 Scnool St 

I ts'rig correct a! lime of gpmg to press and subject to change 

SYAMAHA 

MUSICAL INSTRUMFr 

• MOUNT AV€Nue.aETCMJV.MILTONltEYNeaBUCXaMK1 UC 
* IOQCV3J eaCCOS ?«v Anactw* ICO08) 649222 
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Please send me full details about the Yamaha 
CXbM Music Computer and your FREE 
demonstration tape. 

Name 

Address 



DEPTJU.l 

YdMiaha-Kemble Music (UK) Ltd. 
Mount Avenue, Bletchley. Milton 
Keynes, Bucks, MK1 1JE 
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Y)u should see what he's just seen. 




Micronet 800. 

Stretching the mind of your micro 
far beyond its limits. 

Micro evolution continues with 
this unique communications, informa- 
tion and software system. Set on our 
mainframes nationwide. 

Includes 30,000 pages and access 
to Prester with its full range of services. 

A tremendous Communications 
section that networks you to thousands 
of other members across the country. 
Send and receive electronic messages 
and graphics at a touch of a button. 

And there's the Chatline service, 
Swapshop and Tclcshopping. 

Check with daily updates on the 
very latest computer news. 

Micronet also has its own huge 
facts data base. 

And a choice of up-to-the-minute 
software to download absolutely free. 



For only £13 a quarter and just a 
local telephone call whenever you 
want to connect up (that's only 22p per 
half hour at cheap rates) you could be 
part of Micronet. 

The only accessory you need is a 
Modem. 

A small price to pay to join the 
other visionaries on this exciting new 
system. 




Fill in the coupon for more details 
and send to Micronet 800, Durrani 
House, 8 Herbal Hill.London EC1 R 5EJ. 

But be warned, Micronet 800s 
features are almost limitless and 
constantly updating. So maybe you'd be 
better to call in at Laskys, John Lewis, 
main Boots or your local Micronet 800 
Action Station. 

'lb feast your eyes on all the 
amazing things it can do. 

I II.: MICRONET 800. Durrani Houte.8Hetia] Hill. I 
London EC1R5EJ. Telephone 01 2783143 
r1«->uM' tend me ihr full lacU about Mieronel 900 

Name 

Make/Mode) t>J Micro 

Addittt 
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MATCH DAY 

SPECTRUM48k 

7-95 
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SPECTRUM 48k 



7-90 
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Ocean Software 
Ocean House ■ 6 Central Street • Manchester ■ M2 5NS • Telephone 06 1 832 6633 
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HUNCHBACK II 

SPECTRUM48k 
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DALEY THOMPSONS 
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SPECTRUM 48k 
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Ocean Software is available from selected branches of- 

"O0*»**t" WHSMITH jammmm LASKYS, Rumbelows. 
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THE ELECTRONICS MAGAZINE 
PROFESSIONALS CAN'T RESIST 
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F.leclronics and Wireless World is 
the only electronics magazine in really 
tempi the professionals. 

It's the only one they lake the trouble 
to pick up for themselves. 

Thai's because Its written tor the 
engineer who so** electronics not only as 
a job. but also as a hobby. 

1 ts written on a technical level that 
doesn't talk down to you. 

It keeps you up to date with all the 
latest products and processes, applica- 
tions and equipment 

And it covers every industry where 
electronics is involved 

Just one look at the new look 
magazine and you'll see why it gets pro- 
Fessionals like you out ol the office, and 
down to the newsagents. 

!■■ ■ ELECTRONICS & II 

Wireless world 

The l i-.ni i in; magazine lor electronics engineers. 
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Twenty-f iveMl-new le 
■ Multi-channel music/ 
^Automatic Demc 
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Bounty Bob"- 1 * returns in this new and exciting follow-up 
adventure to Miner 2049er. -' This time around it's even -*± 
tougher than before and Bob needs your help more than ever 
to guide him througfrrthe mine. The mutant organisms have 
multiplied and over-run -the mine entirely, making it extremely 
difficult to survive the hazards of the^yijdetground 
passageways. (Jsing the high-poweredspccial equipmentin 
the twenty-five new caverns is Bob's only hope of achieving 
his objective of securing the mine and defeating the plans of - 
the evil Yukon YohanP" 
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Available spectrum 48k ce.95 commodore 64 ez9s 

NOW for AMSTRADCPC464 £7.95 



SOFTWARE STAR is the NEW 
game from Kevin Toms, who 
designed the Software Classic - 
FOOTBALL MANAGER. 
SOFTWARE STAR allows you to 
try your hand at running a 
successful software company. You 
have to cope with staff problems, 



game launches, advertising, 
financial problems and more while 
trying to produce chart 
topping successful games. 
One other thing, SOFTWARE 
STAR has that gripping 
Addictive quality that all 
Kevin's games have! 










NOW AVAILABLE FOR YOUR COMPUTER! 
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by KEVIN TOMS 



' Absorbing and realistic - Highly recommended" - Sunday Times, February 1984 
"Completely fantastic - Iwantone!" - Charlie Nicholas, Arsenal srikerm Big K.Apnll 984 



Some outstanding features of the game 

'legation 
• . orotrtems • 



• 7 Si * 
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lal manipulations 



ED WE SAY MORE 




FOOTBALL MANAGER 

is available for the following 
computers: - 

AMSTRAD CPC 464 £7.95 

COMMODORE 64 £7.95 

SPECTRUM 48K £6.95 

ELECTRON £7.95 

BBC MODEL B £7.95 

ORIC48K&ATMOS £7.95 

DRAGON £5.95 

ZX81 16K £5.95 

VIC 20+16K £5.95 

(soon for MSX) 
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table Irom f^ WHSMITH^i and r i 



(selected Mies) 



In case of difficulty buy by mail order. 

Send Cheques/RO.s to:- 

ADDICTIVE GAMES 

7a Richmond Hill. Bournemouth. Dorset BH2 6HE. 
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10 ISSUES OF BEEBUC AW "^ 

EXCITING GAMES AND VISUAL <\ksJ&- 

HARDWARE REVIEWS • 16 BC * 



APPLICATION PROGRAMS • SEIv DCXVr^N oWrv 
ADVANCED TECHNICAL ARTICLi Y> v --> < V-^ 



PLUS SPECIAL OFFERS • Bl 
PRODUCTS • EVENTS • BRAL 

MAG/ 



A YEARS SUBSCRIPTION WOl 

Figures based on the 10 






BUT IT S NOT TOO LATE Ti. \S( *i§* 

BEEBUG PUBUCATIONS LTD. PO Bi 
PLEASE ENROL ME FOR VOLUME 3 of BEEBUG AT £1 1.90 (10 ISSUES) 
NAME 
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'COMBE, BUCKS 



BEEBUG HAS BEEN ESTABLISHED 
FOR TWO YEARS AND NOW HAS 
OVER 25,000 MEMBERS. IT OFFERS 
address TOTAL USER SUPPORT TO ALL BBC 

AMOUNT ENCLOSED MICRO USERS. 

PLEASE MAKE CHEQUES MADE PAYABLE TO BEEBUG PUBLICATIONS LTD. 
AND SEND TO:- DEPT6 PO BOX 109, HIGH WYCOMBE, BUCKS. 
(DISTRIBUTION AGENTS FOR BEEBUC) 





Educational Software! LCL 



BBC Micro 

Tape. 40/80 lock Disc. 
Econct compatible. 

ZX Spectrum 
Commodore 64 
Electron 

unexpanded Vic 
2X81 • Apple • PET op 
* N.EC.-P.C. 8201A*\^> 
Dragon (book only} 

All software for the 
above computers. 

MICRO ENGLISH IBBC. Electron!. Complete Engli-.li I ario.ua<ji» s«ll-luition 

and »rv. iion course, to O-Levet. of 24 programs. Includes "speak and 

spelt" real speech Ino extras lequneil) f 24.50. 

MICRO MATHS ?4 program revision or self- t.ntion course to O Level. 

t24.bO 'except ZX81 CT2.00I. 

SIR FRANCIS DRAKE ADVENTURE GAME. Authentic, historical, graphics 

edvpnluit 1 yame. £0.1>O. 

ANIMATCO ARITHMETIC TesCnM uswuj movng colour pictures (not 

words) Anon 3 8 E6.SO (disc C/.MI. 

BRAINTCASERS {took ol 10 Mctt & pu»le programs. ES.9h 

". . e-acettwir" EDUCATIONAL COMPUTING 

"Immediate dispatch Micro Math-:. Micro English and Master Maths. 
Phono or sond ordeis or reoucsia lor tree exhibition Icatlni 1300 programs! 
to: 



ORIC AND SINCLAIR 
COMPUTERS 



LCL 

26 A von dale Ave. 
Staines, Middx. 

Tel: 0784 58771 

24 hn. Orders 



Wiubi (carters m educational sotlwao. 
(distributors in ?A countries.) 





TRADE DISCOUK TS • AS SEEN ON ■ 

Nt w mo ti iNt senvict tv 




One 1 cumputei 45K £75 (£72) t» Oik. Alrno* 
compui«r 48K £i?i (fioft) f lis CCP40 One 
colour punter £174 If! 1'it fi3J Sinclair pocket 
Tvfni (florins Sinclair Ol computer £40* 
rrvni £4 to Ot nopny 0-sc interface £tia 
(f 15fl) f 14« Sinclair Spectrum HuS Computer 
4UX f.131 11131) 1133 Kll to uparaOe the 
Specl'um to Spectrum Plus COO (£30) £40 
Mteiodnre fit (£«& £60. RS232 interlace I £51 
(tbO) t:t» Special o"or. Microdrive * interface 
1 • 4 cartridges £103 (£100) £120 Qiank 
rmcrodnve eartnOoes £2-50 (£3) t* Spectrum 
floppy disc interface (see Cumana disc section 
tor suuacne 0>»e dnvoa) £10? (£!») £112. Fuller 
FOS keyboard for spectrum f 52 ff ST) f«? F utter 
maslor unit £42 (£42) £52 Interface 7 £2045 
(£20) £24 32* memory upgrade kit tor I6K 
spectrum (issue ? and 3 onlyl £31 [r?*n £30 
Spectrum Cenhontc* prinlni mtiMfecn ti! |f«/] 
CM ZX prinsei has Oeen reouKCd Oy th«> 
AiphjKom a? t/t rA.10) CM !, r,,mi,< rolls rStefe 
wliether Sinclair or alohacom) 1 13 (fist £21. 
zx»i computer t3&(t3ffit«fj i»k ram packs lor 
2X«1 tJSCT?S)t30 

COMMODORE COMPUTERS 

Commooorc Cl& Starter Pack C'aS (EH2) C162. 
Cemmodoie Plus'* iCJfJi (C2a1| £301. 
Commooorr U £222 (£2 IS* £2M. Convenor to 
alio* most ordinary mono caoaetle recorders to 
be used with 1 he Vic TO and the Commodore ** 
£9-78 nt9) £11 Baroein peckane. cassetie 
convenor t eompatiple caaaello tecerdm £37 
i£38l £44 Commodore cassette lecorder C43 
(£44) £50 Pilnlei interlace* lol VK, ?0 anO trie 
Commodore (M C*nlroncl»r4inr4t)r46, HSJW 
£45 (£41) £40 t>« dnrt £233 (£209) £234 1420 

,»!!■■' (W rC«*l Cllt MPSOOI Pllnler 

r7»(f750) Was 

ATARI, ENTERPRISE, MSX 
AND ACORN COMPUTERS 

Alan B00XL computer £135 (£135) £150 Atari 
daia iKOrdct £37 (£37) £4 r Atari disc drive £205 
l£l(»l £209 Ala.1 1020 printer £102 l£») Cl 15 



l.nlerprise 04 computer £201 (12»! VJT* MSX 
(vMOstar oomputer F203 (£103) £713 Acorn 
bltCtron £119 f£11"> £130. BBC Model ti £404 
(C3S7) £3«/. DBC Mooel B wllh sue inl«|jee 
L4DG t£421) £453 Colour monitor £223 <Q2e> 
C2C8 Kenda doubte density disk interlace 
system £U9 [£131| £141. see twiow tot suitable 
disc dnvoa. 



CUMANA DISC DRIVES 

To Suit disc interfaces Of Sinclair OL. Spectrum, 
bbC B and Videogome Sincjie 40 track sircjtc 
MO«1 £1?C(t15a)£178. 40:rdouBle MdedVJIB 
(£t») £215 80tr 3 S £207 l£186) £205 80!r ds 
C234 (OO* £229. Dual: 40tr ss £290 (£280) £320. 
40V <Js £395 (£35» £033. ©01, „ £372 (£334) 
£374, OOtr ds £437 (£3901 £430 



PRINTERS 




Brother MRS C1E7 (£146i £170 Sh.nwa CTl 
CPA«C237(£22«£258 Car no n PW 1080 A £382 
r£J44] £374 Cpson HX80 £2?7 (£241) £282 
Cdsou nxmriT £314 |»m flit Epson FXM 
\ ■ :■'• \\ ?■>■! fi?? Comoineamalm rxinfersand 
eleclrtc typewilters. B'olhei EP22 £153 (1155) 
£176. Srollw CP44 £258 (£235) £200 Interlace* 
IO run the above printers from VIC and the 
Commodore 64 £45 (£4 1) £4« 



UK101, SUPERBOARD AND 
VIDEOGENIE 

We ill" support ifiese Computers Wme tor out 
■M 

COMPUTER REPAIRS 

Wtj Oll«f * wOfld-WKr* r«p*i( MTv*c» Wrll* (Or « 
QMMtfM 



SWANLEY ELECTRONICS 

The Computer Export Specialists 

Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ 

England 

Tel: SWANLEY (0322) 64851 

Ot'KiM orders wkivw UK pitcti »'e jnomi 'usl ail mcrooe pusl am* VAT. Tn» second price In 
ocaefcers rs ror evport cusromers 'n Europe and mcfuOes uuured arrmaif poareee The ffu'irJ nnce 

is lot eupon customers oulaiOV Cvooe luictuthng Auatteli* etc) and inciuotH 'nstmjd »rmeH 
pos.'ape 
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'Engines on. , .check. . . 

flaps to 10 degrees... 

>y check... increase 

throttle, release 

brakes. Increase 

throttle to full power 

...watch air speed 

indicator. Aircraft 

taxiing, increasing 

speed. ..170 knots. • . 

rotate, observe 

vertical speed 

indicator... 

increase elevator 

angle. 

Take off achieved!' 



The excitement of a 
DACC 747 take off fires the adrenalin 
like no other computer simulation. The 3D 
pilot's view and full array of instrumentation 
challenges you to take the role of piloting a 
Jumbo Jet. . .and once in control and taxiing down 
the runway, there's no turning back. 

Take off achieved. Full flying control at your 
fingertips and seven British Airports to fly to. . .the 
drama of landing is waitinq to unfold as you sit in 
the hot seat of a 747 flight deck. 
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747 FLIGHT 
SIMULATOR 
FROM DACC 



©LIMITED® 

Nci'N- - -ii 

County 

-' 




To: DACC Lid. (Dcpt, YC4). 
23 Woverley Road, Hindlev, 
Wigan, Lancashire WN2 3BN. 



I 



The leaders in Flight Simulation, l 
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commodore CJT 
Price £7.50 




DESIGN 



AVAILABLE FROM W.H. SMITHS, BOOTS, W00LW0RTHS AND MOST COMPUTER RETAILERS OR FROM 
LLAMASOFT 49 MOUNT PLEASANT. TADLEY, HANTS (TEL. 07356 4478) SAE FOR CATALOGUE & NEWSLETTER 

THE NATURE OF THE BEAST! 
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I FREE COLOUR 
POSTER AVAILABLE 
WITH DISK VERSION 
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BY D.K. MARSHALL 

ADAPTED BY DARRELL D. 
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The SUPREME SIMULATION 

it leaves the rest at the runway threshold! 

SPECTRUM VERSION VOTED 
"Simulation of the year - 19&4~ 
by CRASH MICRO READERS. 






AMSTRAOCPC464 

Fighter Pilot 



D £8 95 



COMMODORE 64 




Fighter Pilot D:sk 


D £14.95 


Fkjher Pilot Cassette 


£9,95 


LOADING TIMES 




WSK U7 SECS 




CASSETTE 300 SECS 




SPECTRUM 




Night Gunner 48K 


D £6.95 


Fighter Pilot 48K 


O £7 95 


Tomahawk 48K 


Coming 


TT Racer 48K 


Soon 



Cheques payable to Digital Integration Ltd 

I enclose a cneque/PO. for ____ 

Name 

Address 



.Total 



Or debit my Access Account No. 





DIGITAL 
INTEGRATION 

Watchmoor Trade Centre, 

Watchmoor Road. 

Camberley, Surrey 

GU153AJ 




Tele Sales 

Please send to Digital Integration. Dept (0276) 6849*9 

Watchmoor Trade Centre. Watchmoor Road. Camberley. Surrey GU15 3AJ, 
VAT and p 4 p. inclusive within UK (Overseas mc. 55p. per cassette) 



Trade and Export enquiries 
welcome. Lifetime Guarantee. 
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Cute. 




Clever. 


Mischievous. 
Intelligent. 


Dangerous. 
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Gremlins the Adventure, 
available early April on 
Spectrum, Commodore 64, CI 6, 
BBC and Electron. 



dventut€ 



Dealers contact: Nkjel Bartford, Adventure International 
85 New Summer Street, Birmingham. 
Telephone: 021-359 0801 

©WARNER BROS INC 1983 





CLASSIFIED 



661 3036 

Contact: Susan Platts 



ADVERTISEMENT RATES 



Copy Dote April 29th 



Lineage: 50p per word 
(Min 20 words) 
Box No: £4.00 extra 
Linage advertisements are 
prepayable and the order form 
published in this section should 
be completed and returned 
with remittance. Credit Card 
facilities are available. 



Display — rates per sec (Min. 2scc) 

One insertion : £9.00 

Three insertions . £8.70 

Six insertions £8.50 

Twelve insertions : £8.00 

Display advertisers should 
preferably reserve space by phone. 



Closing dote for Classified 
advertisements is the 79th 
April for the June edition 

Post to 

Your Computer, Classified 
Department. Room H21I. 
Quadrant House. Tho Quadrant. 
Sutton, Surrey SM2 5AS. 



Britain's Biggest Selling Home Computer Magazine, 



WOSoftwnro 

U ! I II 1 1 »ts f r 1 hn O I I f 1 . . M ., I . I . I I , , r. ! 

This package offers tinglo key loading. 
running or (fetation ol Mes. multiple 
formatting of cartridge!, and auto backup 
ol tries from one or more cartridge* 10 
another with optional overwriting of 
nam owl •» In addition. arfrnclftryof 60 * 
fikat can be viewed without town 
overflow. NB a VERIFY program a 
unnecessary QDQS doe* this 

automatically. Now includes directory 
printout and gprinl ' lo print any or all tiles 
on a cartridge with optional dated titles. 
Owners ol tho earlier package can update 
by sending OUR cartridge and 2bp 

Morse Tutor (or QL C8.60 

Aa tor48K Spectrum without speech 

Current Spectrum Software 

Tradewlnd tf S Cassette! 
Buy a ship. provts«n« and cargoes to trade 
between the harbours ol tho Coral Islands 
Make a fortune if the weather and pirates 
lot you kve long enough to master 
seamanship and economics. A strategy/ 
adventure game with graphics for 48 K . 

Jersey Oo.it (f 5 Cauatta) 
Following an accident, you are stranded m 
the labyrinth of lime and must find your 
own way back to the present with the axl of 
persons and objects from Jersey Folklore. 
Moot the Black Horse of St Ouen, the 
Dragon and Knight 61 La Hougue 8*. the 
Black Cat ol Carrefour a Cendre, the 
WUch aa of Rocquebuig and many others. 
A text only adveniurc for 48K in machine 
codelOuB). 

Mont Tutor <C4 Cassette) 
The one has il aDI 419 words 'minute, 
variable spacing, variable number of 
groups of random letters numbers or 
mixed, random sentence*, own message. 
vin>r characters (including punctuation I, 
vonsbln pitch, FEEDBACK via screen, 
nrinim nt SPFFCH (phonetic alohabot via 
Currah u 'Speech on 48 K version only). 
and repeal factliry. Takes you to and 
beyond K YA and Amateur fladw receiving 
standards. 16K and 48K versions on one 
cassette. 4BK only on Microdrive 
cartridge. 

Spectrum Programs on Microdrive 
Al the above are available on Microdrive, 
cart'idges at a price ol f 4. SO for one 
cenndge * tho price ol each program at 
shown above. E.G.. a cartridge with 
Tradewind and Morse Tutor would bo 
C1350. As a bonus. Gavin Monk's 
Indexed Loader rs included free with each 



tvsdibtc from 

WDSottwar*. 

Hilltop. St. Mary. Jnrcay. C.I 

TeH0S34,S1392 



AMSTRAD 

AUSTRAO 0*hCB5 
Join ilsc ongliut and Bea; ut«" CUtb lot 1h* 
CPCJ64 

AMSCIUV: loo» arm m n** » e'W MoVAly 
t»pe fneoesne. news. revtewL poema. joii 
■anrsiarriini discount*, enctuno* clue jnd 
nwcri nit*e We alnuey h«nt iwwb w *rem «il 
Oft turoc* (Fiance. fetawn. SmhiI 
JOM THCS>. JOIN US. 
I T»i invnbrraniti a imnui «l S»n«j 

AMSCIUB. »I MOUNT SttWUXT ITRtr T 

CARLU^f 1ANAHKSHIRL PIUJ 



REFORM SOFTWARE 

announce 
PAGlvVORD and PAGEC00E 
DIRECT RFPlACPMFNT modules tor 
the lasword Two BASIC program. No 
changes lo ihe machine code arc 
required. 

PAGE/UNPAGE text; page NUMBtH 
with TOTAL option; multiline indo 
ponctant ItCAOCRS and lOOTfcRS; 
OPEN oul/CLOSE up lines; SAVtV 
IMSERT/DF1FTF • block; LOAD'SAVE 
to/fiom microdrive or cassette NOR- 
WAL/ALTERNAtl printer control code 
multiple COPIES, RFCONFlGURAOLE 
to suit most user requirements 

Supplied on cassette win instructions 
tor scr.G cjrtrtdgv lor return) F9 99 

REFORM SOFTWARE 

4 Evelegh Road 

Farlington Hants 

P06 1DL 

630 



STOP- REVEAL 



A uruquc cassette for the 48K Spectrum. 
Genuinely tels you: 

t SI OP virtually all programs. BASIC. 
MACHINE-CODE mid even 

HCADERLESS FILtS, proiectod or not 

2. REVEALs the hidden Bat* in Machine 
Code programs. (Could bo duos in 
.-...■ ■■■ >■ ■ I..- 

3. LIS1S actual Machine Code on yuui 
(MM 

Now you can STOP. LIST, MODIFY. 
STtlDV rntnl S|MCtrum programs at your 
leisure (And cassette is Midorl'iv* 
compatiblel 

Includes » DiSSASSEMBirrt M can 
even study Sinclair ROM. etc, phis tho 
most Advanced HFAOFR RFAOFR «vpr 
written, plus pages ol SECRETS OF THE 
TRADE enpiaining professional methods 
used 10 hide hncs programs, etc. 
YOU CANNOT GST A MOM 

rowimuL CASStm 

lEvvn STOPS/REVEALS programs which 
arc 3 genuine 4SK long) 

POST fS« FREE 
(turope odd CI. Other ateai mltS t~J) 
KERR. 1 7 HIGH STREET, 
KING'S LYNN. PE20 IBX W 



MCMOTLCH 
BRUNWOflOEIObOmc Sunpey tho best 1 
User eiuh — "I was ama/ed how much 
power (he programmer has managed to 
cram nto theUtpe package. . Loadsm 
31 sec. Fries in memory, gul S pa:>te. 
suitrch. block detele elc 
DATAFILC C13S0 «1C Now rohMS«. 
Poworful card l*ng system Vory last 
alphabetical, numerical ot dale sort User 
hoadings A print formats 
NEWOttG ES 00 inc Now releaso Re- 
locate your assembly programmes 
(Oversoas add £2. 00 prv ntdnt) 
SAT lor dr>iails or cfiotju© 10 
BRUNNING SOFTWARE 
34 Helston Road. Chelmsford, 
Essex CUt bJF 0245 752854 607 



SPECIAL AGENT 

DE-LUXE SPECTRUM 
COPIER 

A multi-pufpose yet extremely 
easy to use tape copier. Ideal 
for the experienced or absolute 
beginner. 

*"* 5 STAR RATINGS ""* 

1. Copies multipart programs 
all in one loading. 

2. Copies Baste, M/Code and 
even the Headerless programs 
upto 51K. 

3. Cannot be fooled by weird 
names or false Headers. (Other 
copiers would crash). 

4. Can remove Autostart from 
Basic. 

5. You can determine Pauses 
between sections if desired. 

Once you've experienced this 
super D£ LUXE silk smooth 
copier, you'll never want to use 
any other. 

£5.95 

O/scas, Europe < 50p 

Others +f1.50 

(Order as SPECIAL AGENT) 

KERR. 24/25 High Street 
King'8 Lynn. Norfolk. PE30 IBP 



THE ULTIMATE Specirum Topo Back 
up You've seen Hie lesl now buy Ihe 
tHist Menu driven with on screen 
header information. In decimal and 
ban only F6 9S mc p&p. ASK Software. 
2b Mordd Ffynnon. Hawaiden, Clwyd 
CM53JU. 629 



AMSTRAD 

Super deluxe tape copier. 

Copies all your Amstrad tapes at 

yourselccted speed. Removes 

protection. 

£5.95 

Please order as AMI 

0,'seas Europe • GOp 

elsewhere +C1.60 

ZX Guaranteed 
29 Chadderton Drive, 
Unsworth, Bury, 
Lanes. BL98NL. «? T 



BACK-UP SYSTEMS FOR * 
• CBM-64 & VIC-M * 



SI w 



IIAt Kl riMIARUMi II 



M V,' 



lh-. (WW tilu^ til »<**! !.im*Hii U.ni Uf> ll.UlJ 
tKm mink, tvif «j^ SwiKflc\l In ».kV I il 

■MfaiekinMeiv. I< snui.ni***flixNT.i»*oiitai 

i IIM . NurUC '^>V I.* v.wit Vll M r.l *cd nA^ J 
»\"|n *»( 4 ptcftmm *i tt bv^ih lt*.ll><i 

1 -- :■' iikvwl. U\ >»»l.h.n( Ihc Utii.l 

tumnk' ! M'iMHt-r.«;iriu^ i«" ^ii'itllll.intli'1 

:i irepCBceaieacapyol •I'M^rr.iniortitic 

teaastl iV»i .1* 'I kMd» !""• IK im< lte> imllhid 

< Maprorlaer -ii^ Rvi easAQ ttff in..nil«-.*iipi»il 

( >mfr > «« wniri Kiturn^mit *i*ytr*A |l.i*W w|* 

II..J.J iat*r anHril M Mi II '•- U M 

HihL up IbMli! Mk 11 Willi uillw^li- a - ri IS 

• IJ -•• n. r.Vr 

Il . ,, II ,1 Mil (llrr.il.-. ^M.sV-11 Mill 

Mah i Iimi' im- fril a 

TURBo'lROMC 

-Mi Kipon Mm:. I'jrkuiviii I .<m . 
HMI*\. WcM ^nrkstiirr MM U r.. 



MULTIPLY your mcomo/prOlitS NOW with 
tie brookinrou^h ENTBEPRCNtUR ASSO 
CfATION. Discover now. lasting success Act 
todav! and send for ful. fr*e dnlaris 
FNTRfPRf NEUR ASSOCIATION. Dcpt A4. 9 
Cork Street. Mayfair, London Wl 

4/3 

DRAGON Modiacalc Sprnarl Sheet 75G colls 
♦ -/*%.». Average total R&Col's. All func- 
tions supported wilh menu and instruc- 
tions. Only £9.99. Media Mao,nolics. 
f-roeposi.WestBi<iinwicliB70C8R. WJG 



ASTROLOGY 

for beginners 

only £11. 50 

A Stanor Pnck eornpiituno a simple 
program lo ciiiculnle <t tiorosco|>e, an 
introductory Iwoklot & 2 seU-loachino 
pr<Kjidms {how to interpret the h0>0 

scopoli 

No previous knowledge 
required 

48K Spcctri.ni. eBC/Fleelron. 4flK 

Oric, Drajjon, Tandy Color, Tandy 

TRS80, Contniodoro 64VPE1, Atari, 

Amstrad. Sharp MX80A/10700. Colour 

Gcnic. Video GeniCVSystom 80'PMC 80 

many mora programs for 

experienced jstroloyets 

also otft#r micros 

Oct proyr^niiiMs /ijn thans in 

Nnderlanrtstaliyn versies vcrknigbaar 

voor Spectrum. Vraarj Oocunicrnajie' 

Cash wilh order (add bOp outside UKI 

or l.vye sae tor the tree catalogue to: 

ASTROCALC (Dept YC) 

67 Peascroft Road 

Heme! Hempstead, 

Herts HP3 8ER 

Tel: 0442 51809 M , 



rjig 
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M985 VERSION! 



Would you like to transfer your Spectrum programs from| 
MICRODRIVE TO MICRODRIVE © TAPE TO TAPE 
| (D TAPE TO MICRODRIVE © MICRODRIVE TO TAPE 

Then do it with 

TRANS EXPRESS is The most rom«>r**rwirwivi» pitckAg* ol four rn.'c \t\Mmr. lor I 
transferring Spectrum praiums Thoy »>o user-friendly, simple to use. reliable fr \ 
very efficient 

They wJ) wwbte you so transfer any kind or programs up to Uio IvM 48. OK length 
TAPE TO M/ DRIVE wA olso oulomittcelry, H necessary, modify, restructure oikJ | 
relocate both BASIC and M 'C 10 run from m'dnvos. 

You can buy any ot the 4 programs for C5.50 or TAPS TO M^ORIVE ANOl 
M/DR1VE TO M/DRIVE together tor £ 7. bO. or all the 4 programs on a tape for I 
£9.9b Of on a m'dnve cartridge for £ 14.95. 



MICRODRIVE TO MICRODRIVE 



NEWI . . . AMSTRAD version of TAPE TO TAPE at £5.95 only. NEWI . . . 
Transfers programs of any length, any speed, heederivn, with unorthodox loaders. 
I etc Continuous I.OAD/SAVE. repeated SAVE, full abort., full header, reader, 
unprowci. etc. 



„,„ I xttkrve dnjuCfO *» 



IVMjoH-tatomJtHiNSIimsS C0©@® S^T^l 

Nome 

B+MAwTJC K#B#1 77 Dyne Rd. KxiOor NW 70S 



YC 



■aavioa 
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COMPUTER REPAIR CENTRE 

lUve you not problems with tout 

computer? 

THCNCAU, US 

BBC. Spectrum. CRM. Dragon 

MiJatdr: orcjltm 

ENTIELD 

COMMUNICATIONS LIB 

US High St, fou J.: .s Cod, 

Ili.IioW.M.d.W 

01-805 7772 <a^H 

624 m ^ m 



MICRODRIVE-WAFAORIVE 
TRANSFER TAPES 



Transfer majority of your games to 
WAFAORIVE or MICRODRIVE' using the 
007WD or 007MD tapes Those use the 
Sonn .Automatic method proved to be 
the MOST wepMCftal available. In- 
eludes transferring of Meodotlcss pro- 
grams At programs in map JK'J 
Tho Wat ad rive 00 /WD 1 ncludos system 
to greatly reduce Loading lime for 
multipart progress. 
Longer programs/Hyper Loads can bo 
transferred 10 WAFACARTRIDGE 
using techniques printed in Newsletter 
ol MICRODRIVE & WAFAORIVE EX 
CHANCE. Scrabble, lull throttle, etc. 
etc. 

00 TWO or OO/M on cassette £b.» 

OOTWDonWAFA C8.95 

007MD on CARTRIDGE £7.95 

Ctfseas, Europe • bbp Others t fl.OS 
MICRODRIVE/WAFADRIVE 

EXCHANGE CLUB 

Membership is just €6 for 

12 issues (£9 Europe. 

£12 elsewhere! 



ZXGUARANTEEO (SPU, 

29 Chadderton Drive, Unsworth, 

Bury. Lanes. BL9 8NL 

Tel: 061-766 5712 



CM SWAP 
lA ■ >-.• 
T#pe ?j<K«nu? club Ich Comm*4or* E* 

■ F»r#"Memb*«**.li.fi * r*,^. [*TcK*nov 

■ Froc Postage " l *n* Otunrt 
' 7 |o< iTiur*) for 1 kwr«|> (Imiilcu uer*wll 



11 c vim.. He*), foot*. Genet 
(0202) 7J14W 



B2fl 



Spectrum Repairs 

£16.95 Inclusive ol labour, part?, rWfcp 
etc. ZXH1 for £11. Kant reliable MTvice. 
(Av repair 2-« hrsl by qualified engin- 
eers. Send computer only to: 

HSCOMPUTER SERVICES 

'1 Thr Orchard. Wart on, r'rr^ton. I ^.nr-s 
PR* 1BE Tel 0772W26S6of 6JISS7 



3? 7 



The Publishers take an 
reasonable care to 
ensure that classified 
advertisements are 
genuine, but readers 
must satisfy them- 
selves that they will be 
obtaining what they 
require before entering 
into transactions, parti- 
cularly if they involve 
large sums of money. 
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BU¥TH CASSETTES 

R«lv on in* prof Hllanah for gu*r«ftt»t»d top quality compute* 'audio cat icrtoi at oraat vakje 
budp*t prkn Packed in bo*#* of 10 eompUttft wiift lahaH. irtlav <:»fd» wnd library cava 
Ptk+s inctvil* VAT, pott r> futeMmg 



Langth 


BOX Vi.fr O0I 


S mini Ic Si 


M.35 


10m.ni ic.iOi 


(**0 


12 mint ic. I2i 


C4.4S 


IS mm* Ic.lSi 


DM0 


30minjl<; »l 


£4 70 


60 nuns IC.SOl 


rs» 


90 mms Ic 90: 


£7.00 



Ory 



V.Mr. 



Cfteour Aur*" Onfer etidoied for 

TftADC ENOUIRIES WttCOMC. CCT BEST TERMS. SERVICE 6 PRODUCT. 0OV CHRECTrnOM 

MANUFACTURERS OE PROFESSIONAL BRANO CASSETTES 

NAME . 



Af)DRFSS 



PROFESSIONAL MAGNETICS LTD 

:Oepl CCOI Cmirne Mouse 379 Mort»l*r Ro*d. Le«dt LS10 3YY 

FREEPOST t.i losntjososs 



1 Ro«l. L«d» LS10 3Y¥ f\ A 

/Va/WV 



^ 



MICRODRIVE BACK-UP 

"THE PRINCE" 

Ivxret* ■ iii! including Underworld^'" ond "KnirjhT \e>xc~ 

Transifrs 1>?ca:hlon". "Cyclorto-", t^io.ttbii'n^iT.". "Lords of Midnight", 
"Monty Mote". "Codcnatnc Mat". Trashman". "FVoainarania"'. 'Scmb 
blr". "Chequered I'lao", most imncnno a~.rr.pr: nrsd many more 
Absolutely guaianlecd lo work! Inciediblc value at £6 95 
Cheques to M, Alexander. Alexander Computing Systems. 67 Lans- 
downs Lane. Charlton, London SE7. 

Alexander Computing Systems 1 985 






A 



UNLOCK YOUR AMSTRAD & 

with AMSKEY 

Easy to use, utility program removes protection 
and allows fisting, studying and copying of your 
precious software. You choose, loading speed 
and protection of your back-up copies. Fully 
automatic, header reader with on-screen instruc- 
tions and prompts. 

FREE PEAK AT PROGRAMME. Allows you to find 
the messages and words tn your machine code 
games (very useful for adventures). 

Only £6.99 including p&p 

Overseas orders please add £1 postage 

Interlock Services Ltd. 

Dept YC 

37B New Cavendish St. 

London W1M 8JR. 

Tel: 01-609 8301 






014 






iVOFtlD Sorios Cricket Captain Enqland 
agamst West Indies or World XI Includes 
spleen 48K Spectrum. £4.95. Bosolt. Lv<>- 
ftfoolt. Uorth, uyfetl. iXA 



SOITWARE exchange Swap your tis«d 
programs. FREt membership. Spectrum/ 
Or.ijjon. Huge titoflr.im h;i-.< SAE for 
■:itI..iIv UKSFOYCi. IS Tiinwnll Greave, 
SheHield.Sb90B. 602 



"ACCOUNTS". 48K Spectrum, maintains 
cjtsh and bank accounts, analysing 1 ,000 
entries under 76 headings in full detail, plus 
trial balance f3.75 Also "Address" holes 
20Q addresses f'?.60. Cherjiies/PO to lutwi 
I Accounting Svr vicca) Box 0? 1 6? 1 



2X81 Learner Labs. £10.00. ZX81 64K RAM 
packs f?6 00. 2X81 3?K RAM packs f 15 00, 
jJXBl IbKHAMpack* 10.00 LCntonObl 44V 
6041. 019 




Put VOUH name in MachincCode 
game o< simply alter existing mess- 
ages. Could MfM reveal hidden words 
"i Adventures. All this is possible with 
MAGIC MESSAGE which lot* you look 
3t and change messages in a Bytec or 
"disguised" Basic program Even 
Commercial and the Hcarterlcss pro 
grams c.ui tw changed 
leiod MACilC MLSSAGt. play in pro- 
gram & like Magic messages will 
apjXrdr on your viriuo 

Post £5.95 Free 

Q/seas, Europe « 6tp 

Otltfis t n 55 

(Please order as Magic M) 



2X -GUARANTEED [SPU) 

23 Chadderton Drive, 

Unsworth. Bury, lines, 

BL9 BNL 










ATARI 

400/600/800/XL 
Cartridge Transfer System 

Iransrct your carlndqes to tape or sv: Sara*y 
pkio. the suppaed carlnrjae sereatalor board fVo 
the cartridge »ckc1 wl food >n nsq u*p*yd<v. i<vy 
a* vOu wuh any other program 4SK RAM 
inrAir rrqured M^o*y tape (X r*»C w»s«vi 
Mo mooaVaeoro si four imoto leojeeu 1 
Ongtaai 400900 syetm riS.OO 
MEW to/eOOXL version rjsOO 

Tap* (0 PHe trantler uWrly 
DOS baud Kioto Uarae tap* k> doc tr a n s i t ! 

>«*«y 

Tap* to <■« t* SO 

Tap* Duplicate* 
Dupaeaie almost at of your HAStOiuctuw cw)> 
1»p»< wtwima rhey a>* teigkt o» muavclago **K 
HAM iiXJXWnmOmJ 
Tap* OuplKator tSOO 

ra.l I 



Reduce tape load**] vir* oy 'swoon-tang .Vmiwl 
■• ot your tevaVamavuaQ* HASaC/mammo 

rrft*iptTiir*ri*i*fT' • an a?tB4tX •:■:•■-- 
N«ut*ttnw 

Pncn «too pep Sana SAL Y* runner dciars o« 
IDH and Other ftitfiei 

S. Terrell, 17 Cock Close Road. 
Yaxley. Peterborough PE7 3HJ. 



DUST COVERS FOR 

AMSTRAD 

CPC 464 £6.95 

* Matching proofed nylon, treated wirri 
antistatic mhihitot 

* Piped in grooo wl h AMST BAD CPC 464 
on keyboard. 

* State ungte or two piece, colour or 
mono. 

COVERS FOR OTHER 
COMPUTERS 
BSC. DRAGON . COMMODORE, m beige. 
piped in red or brown. GOLD STAR, 
SANVO. SONY, and TOSHIBA m Mack 
piped in orey f3.50 SPCCTRUM PLUS 
and QL in black £2 .50 each with name on 
keyboard. 

MATCHING COVERS 

FOR PRINTERS 

AMSTRAD DMP t. CANON PW 1080A. 

COMMOOORE MPS SO). EPSON 

FX80.RX80. MANNESMAN MT80. 

PANTHER DX109. TAXAN KP810. 

BROTHER HR5. At at L3.50. JUKI 6100 

•tC4,50. 

48 hi turn round, first c/ui postage. 

BBD Computer Dust Cover* 

39 Memo Avenue. 

Wrightington WN6 9RP. 

Tel. 0257 422968 59.8 



I ,S.A. — 0-o4 I'ser Group would 
hkr to eiehan*r \nfl»arr and itlrav 
wiih European (troupe or indivj. 
duals. Prefer disk, bur will consider 
tape. Respond to: Metro-Area 
Commodore Club, Box M. 
Mendota, Minnesota, S5150 — 
U.S.A. Or call: (612) 778-8188. s „ 



HOME ACCOUNTS. Put your house in order* 
Probably the beat home use for vour 
Computer 1 Comprehensive coverage of bank 
accounts, creaf. cards. HP. etc. Inbuilt 
accuracy check for ell transections- P'0|OCl 
cashflow for any period ahead Available for 
COM 64 ot VIC-20 f 7.50 or !..m details from- 
OlSCUS SOFTWARE. FREEPOST. Windrrvti 
H*. Rntham TOS 9Bft. T«t 08045 55532 

477 



FREE TEACH YOUKSK1J-" MACHINK COOK LESSONS 

With the ROY HOT 1HK Spr-rlnim Machine Coda Sv.-lem. Simply type in 
instruction*, dvmimic dwpUv;-. -li iw I'r't' nirmnrv interiiul workini: £v*' 
lem comprises full scale ASSEMBLER. IJIS- ASSEMBLER, DEBUGGER 
TESTER, ON-IJNE LEARNING AID with advanced cany to use facilities. 
OjiOoni include lining prtiitrr. nurmdrive. hi-x or lietiiftal number* 

Cassette £7.95. Cartridge £9.75. Oversea* • £1.00 
ROYBOT 

Dip! YC3. 4S I lulll.rnL)<i- Kii.nl. Itevleigh. 
F.wx SS6 9NL Tel: 026H 77 IBS:* for leaflet*. 



611 



Amstrad Computer with 

Colour Monitor. New 

December 1984. Little used. 

Includes Four Popular 

Games and 

Wordprocessor. 

Bargain £239. 

01-6484445 

823 



Serious Software for 
AMSTRAD & SHARP 

f q Olevel rrutrrt f rV. nu!W>.is<* f 10. Stock 
Control £6. Slurp Compact EH, Amstcxt 
Di«. to Disc Turitfef £9. 

y>l£ fof (Mvoquc (stare mxmnel 

DCS |VC). 

IR South farad*, Bramhall, 

Stockport, SK? 3BJ. 

622 



BORED WITH JUST PLAYING 
COMPUTER GAMES? 

Wish you could do something more useful with your 
computer? Well now you can! And it's so simple! 

fiio need tn understand machine code or purchase expensive interface 
pQtiipmrnt With the new 'LIT AC liQAt activated controller ywi can control 
mams or battery operated nqmprrwini directly. The 'LIT AC controller, which is 
suitable tor use with any home computer , uses a tignt activated transducer 
mounted willim * specie! suction cup which can be positioned anywhere on vour 
TV screen. The detector is activated simply by piogrammirKj a white spot to 
appear in tmnt of it. The 'LIT AC detector controls a high sjnied chanoeovor 
hanged armature relav. the contacts of which are fully isolated and can be i ised to 
turn electrical equipment on or off . 

Typical applications include control ot lights, motors, pumps, tape recorders, 
robot arms, etc. 

Up to four LIT AC controllers can be powered from a separate mams operated 
power supply, or alternatively a 6V battery may be used. 



eXAMPMS 



MOTOR 

,PUMP 




ROBOT ARM 



'LIT AC controllers £0.99each. Power supply units (4. SO each. PAVP f 1 .00. Chenue/POto: 

PHOTON ELECTRONICS. 90 Lower Road, Hednesford, 



Cannock, Staffs WS12 5NB. 

orS-A.E (Of 1U«(lMt' HiffKfliejIKjm 
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TECTEL ROBOTICS 

CONTROL BOARDS FOR HOME COMPUTERS 



ORIC 

0RIC OUUBflY £24 

I ot I b channol con trotter 

ORIC ADC £34 

Superfast 8 channel analog digital 

scanner. 8 bit resolution 

ORIC I/O port T39 

16 programmable channels 

ORIC PRINTER £95 

26 cot. maun, graphics double sued 

print, ink Er nbbons. 



ZX81 

2X81 0UU8RY £22.50 

1 of 16 channel controller 

SX81 ADC £34 

Superfast 8 channel analog — digital 

scanner, 8 bit resolution 

2X81 I/O port £34 

16 programmable channels 

7XR1 HI- RESOLUTION 

GRAPHICS £28 

(tunning results 



ITEXT SOFTWARE a new range ot educational programs. 



TOOOLERS (pre school) 
LCARN your ALPHABET 
LEARN to COUNT 
LEARN your COLOURS 
LEARN your SHAPbb 
ABOUT the HOUSE 
ABOUT the KITCHEN 
ABOUT CLOTHES 
£3 95 each 

Send cheque or Postal Order to: 



mums a DAOS 
ITE XT cookbook (English) 
ITTXT cookbook (Chinese) 
ITEXT cookbook (Italian! 
(TEXT cookbook (Indunl 
(1EXT Wme & Beer Making 
ilCXT Cookbook Dessctts 
ITEXT Cookbook Confection 
£5.65 each 



TECTEL 

Telford Opportunities Centre, Halesfield 14, 

Telford, Shropshire. 

Tel. 0952-581738 

PftPfl.50 for control boatds ft lor (ape* 651 



HMbTRflD 

TfiPE copier 



CHOICE Or SRUE SPEEDS 

PRODUCES UNPBOTJCT'D COPIES 

0* P4.L PROCRattS TESTED 

OlsJL-v - £l~? . f-50 

*»pf*rjesi*aif\ 



VIC 20/CBM SOFTWARE HIRE 

Free membership' 
Do/cns of Mies leg 3D Tun,- Trrk. 

Pharoah's Tomb I from 60p per 
wci-k Se n d SAF liv yOUf Hireiil |0 

Vic 20 Software Hire (VCI 

242 Rnnsom Roed. Mnpperley, 

Nottingham. 

State l ewWC W atstflMaf /i/'m.u- 408 



COMMOOORE 64 AMSTRAD MSX OWNERS 

MIDLAND COMPUTER LIBRARY 



11 



1 Ml tn« ntcst tit 1 *! on cassette, ei: 
and eanridpe. 

2 lere v*ur trn rnve gamaa 
■boeaaiary area. 

J Lit* mcreeerteip c« 00 

4 Itae etwee I'om enly Tl *nc e&e 
lor lial 7 days 

5 Ne kewl to in* eetount of gem 
row can hre. 

6 At oemrs or^ynals verh tuS 
OOCumentalMirv 

Sene cneoue ot portal erect tor t'G -%irn >ou' live rerrctions or Jtaroe $AF tor K*th*t dnmit to- 

aa^TMsejpaTa* MIDLAND COMPUTER LIBRARY 

'^B-tw*^B| The first and tarqest Commodore &4 tibrjry in tl»e world 
K ^H 31 Evenlode Close. Lodge Perk 

■' \ ' : Redditch S98 7NA Tefephone 0527 23584 



7 Games. Buuness and Cducalonel 
tertware. 

8 Return of pott Mirv^a gii«i*M»«d 

9 Lowest eew hard ami sollwere 
peceeintheUK 

10 Join now on monry Dec* 
guar are**. 
Over I 000 .jamet av ilock *<. 

us' 




ATARI 
400/600r800/ouOXL 
T^pe to Disk Utility 
Transfer single AND multi-stage 
"boot" tapes to disk and then run them 
from a last, autoload menu, the only 
one that can handle up to five stages 
£12.95 inc. 
Tape Copier 

Easily duplicate single and multi Stage. 
MrC. BASIC, even non-standa rd formal 

tapes Option to savei copies at faster 
Ijjiii) ijtcy £G95 inc 
Chaques/PO to C. Gibbons. T70 
BrAdwell Common Boulevard. Milton 
Keynes. Rucks MK13 8BG 



DUBROVNIK 
FOR LONDON 

I want io spend 30 days in July 
in London. For this you spend 
rest in Oubrovnik. I am 28 
young man Inq. Elektrotecrv- 
mes, Tel. 050-24-229. 

PAREZANIN SLAVKO 

M. Marorice 19 

50000 Dubrovnik 

Yugoslavia. 

ei7 



COMMODORE! 

SUPER BREAKER BACK-UP BOARD 
For the Commodore 64 and Vic-20 

Whan a second CBM type cassette unit is connected to the board it will 
make back-up copies ot cassette based soflwaie including turbo/fast 
loaders. Basic and/or machine code and data files. Priced at £9. SO plus 
50p p&p UK (Europe add Ci. 00. elsewhere add C2.O0). An optional 
RESET SWITCH can also be fitted tor only C2.00 extra inclusive. Send 
cheque/PO or stamp for full details to: 

C. KENT. 15 Hamburg Close 
Danesholme. Corby. Nonhams NN18 9PA 



COMMODORE 






:*. 



n i 



• 
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The definitive role playing 

adventure from the pen of the 

world's leading author and the — 

keys of the world's leading £. T%M t ^ 

software house RMAaventuit 

In your High Street shortly. \^>^ INTERNUIOVU 
85 New Summer Street. Birmingham B19 3TE Tel: 021-359 0801 



SINCLAIR 
Service Centre 

Wo have tho scaies lor an repairs to: 

Spectrum. 7X81. Interface 1. Mcrorjrivo. 

Ram Pacx. 

You pay £!0.O3 and pans one) return 

postago. AM units repa^oO to the or «j nai 

standard using genome Sinrl.ni spares by 

our HNC Qiwiirtied stall. 

Also available Spectrum memory update 

t6K-48K Wtcd by us £28.50. 

Quantum. 33 City Arcade, 

Coventry 

(0203) 24632 

565 



ORIC 



ADVANCED USER GUIDE 

For tho One 1/Armos. this booh 
orvM a 

complete description ot the operation 
ol IIhui! computers, plus ti complete 
MOM disassembly and circuit dayi-im. 

287 PP ISBN 947929 01 
Available Irotn bookshops or by mail ol 
CIO 45 fVne. ifSip) from: 

AOUfcK PUBLISHING LTD.. 

PO BOX 148. 

CAMBRIDGE CB1 2EO_ 




oxaju yem, keep ycu.r computes 



For further information on 
our computer work station 
and display/storage 
module, please write to: 
Cass Richards, Remploy 
Metal Furniture. Neath 
Abbey Road, Neath, West 
Glamorgan, SA10 78L. 
Telephone 0639 381 2, 
Telex 48229. 



Remploy 




AMSTRAD SOFTWARE in ROM! 



Meet MAXAM - jm-w UiUfeaiuro no- 
compromise Assembler.'Disassemblei/ 
Editor with a difference It's in a very 
full 16K LPHOM which oluos di'cct , 
into irw AMSTRAD Nn waiting whili- ft 
toads — it"t alwavs thorn. You can still 
use the Disc unit. You also get. as • 
bonus, a new expansion socket lor 
Amor's range of Sidaways ROM 
corindgos (containing, for example. Our 
forthcoming Word Processor!. 
MAXAM uaci no BASIC RAM space It 
tats you m,k BASIC and Machine Code 
- just like the 8EEB. Or. you can 
assemble direct from the Editor, ami 
you can even use the Editor to edit 
BASIC programs. 

MAXAM is ESSENTIAL software for 
the serious AMSTRAD user 




MAXAM 



MAXAM. including Adaptor: C59.90. 

On Cassette (simplified): CI3 50 On 

Disc (full-feature!: C26.90. Prices 

include posirpackmg. Fu'l handbook 

supplied. 

Ordei Hotline 01-653 1483 (2pm- 

6pml. 



Technical Data 

•Super fast 3000hnes;min assembly. 
'Conditional Assemblv. *^ain English 
error massages. 'Full Expression 
evaluation. 'Unrestricted table names 
'Directives include: ORG. BYTR. 
WORD, TEXT. RMEM. LET. IF. GCT. 
PUT. LIMIT. CODE. NOCODE. READ 
Commands include LIST. NOLIST. 
LIS1P. TITLE. PAGE. PLEN. WIOTM. 
DUMP 

'Mirnu-dnven Screen Editor includes 
move copy and delete Woe*, tabs, 
seaich and replace, print allieqrt ot 
text. Load'Save all/part of text. 
Disc/ROM version only. Register 
display. Memoiy Edit commands, 
breakpoint, string search in RAM. Link 
in AMSDOS 



Cheques/Postal Orders to: 
Arnor Limited, PO Box 619, London SE25 6JL. 
sm Technical Enquiries: 01-852 2174 



JF^sJ 



POWERFUL UTILITIES 



mis™ 



* ait IOM t/nurr 



•AC*. It jtfk.rWH t/.v 10 Wvr tnr Mpy 
■ rNrJk* *f th f aj t y tfi 

I l#*W 1' .-■ ■ '■■-' Vji ,'t .V[TTay, > 

I— <■ Hl ttH p •: d*pre-l*«i tuth 
OCCOi Cw<#i/.v, »JJj tKV Uif ~r'A\ 

I <\jn* crowd IM1. tuu mtf mt A»> 

fatuabi* {-■*■• <■ rf-^srt 

T#pt tC tMC Ut-Vy dut- ifejfiy 



TAP! tor-itrri 

ur*qw wl»f «00r fXOQram to 
amw vcury cue* -up <opirj <»* u*e 
mjgonry ol* prccea«. soTtw jrr 



■ *Jrt*r, :>s».il»-. 



tapc to o*jc vnim** 

BBC 

A very u*rfui uifKy to hrip \nift 

tmr UubOOrn upr program; OHO 

)rw»' awn fjtacf 0«tT ftt.TS 

ATAAl 

A dUJl purpose p-'oty Jrti sr« mow, 

un» vaqr oc« pj-ogrjm; to be 

'JWteO Onto Alt artttytses output to 
tJOC U'nrh.; o^** iWiptfth 

ONLY ifl.QS 



COMMODORE 64 



"wot cmoi BtMONAU 10tDH*r«D'ruiovAi 



out onccroR «.Q 



A* | 



H*jr ^*w«rhaJ -lr> < gi^ .r^ v*4«y (aSjJr" J* * 

I *MHf*K C/rarC9fnr~.xesmjacj»yrra 



'■wye &a&vf*J~&o&*n wtrfrT.-t'jmwpf'' fj***^ mm 4 p* mrt w a 
■yjt: an: *vr J whi b *tc ' f.fi-o* Copr'A-'jyrjscJ*Vff*K*"d ■%'<(-. 

#Jiwrr*r>tinnrv,^H»rimj4»Jwi/^iValupwliM#n**-ww 
nam. prc-yeVM. 'OmMMT nqir run tutw«« dW luAng &-' v«y 
,ww "TOf Cop.tr AlMtf nk<tfin fQf^rtg tw flwtor^ -Tr*tn 

4WW£<Ktt»r ■"'■■ e.- !,»,-.» . . V, l-UH|r^llllvV. 

ngusMJaiist*^ Wmtitn. f**! ^«nu, LbtKr*t<K. OHfM«nr«M. 

BM W M*>4«». InaalBM. Rvtlll*. B — | fc k'MtfWf. 04K IA Ta1t>t« 
>-v3 T\4}f I' r/Cwi rv»v* j lH t rTWHMtn.M*r>v fJi>«?tTOr V>Oi««rO on die 

•vtnhel nvtr^n*f, 

OMurofvn 



'■rtiMfutUIri 

f .-..»*,! j-i^ WOWtCkMMf u#r*jr». to 
t>pr 'h-aavi you » prodkAr "lt«vO»>* 

-Md)*K wncrt f# mor4 wy|»- *** 
■HJUpMl vtw»nr put KM4 M* 
pwndantl]rratj'.r>.>* j lw^tt ^ .r 

- • v * - *1 -" I «jt«MI *A *rW*l 

fyftrw* >t If* M-n TrsnT^nrJ ivif»J 

J-jvrr ^D00 we; 



noaon 

F*d up WJkHlnag Tar pc .i.jrA"'-; to 

kuw! ,wJ wvr ^ ffockrt ft j utAty *or 
[ne proy*nmef . ipt-ah up luotv; 

itiiwi - 
:■ . ■■■ . ■ ■ '.-■■:. 
Xrxn Oo*f not yt«t tr< t&wd 
p< 8ASX A *>v «-vrs\|C n uwd no 
gr «ti\ (Jin jfj? br vvr<3 witn hi*/i 
iprtM ',,-;rr • r*lo*d lntf*p»n- 
datnirv A frtu>) 'u* smvui p«i> 
yrvTTi«»fA^u)wn4»vtf»rti»r>w tVivr 

OAftVC^.O^ 



QUKKDIIC 

•r- •*. * . 4 *, ••Lll-I 

Iptwl h i ir ft*' rlv itnTAdil'iiinnv 

prapaWi i*jwOS»»«tM k*>»j' - ■. - 4it#*un noi 

IfUf IDVCP Atato^tPpJftlljtpr PUaJ XHAtV* - 

•>.*I.V.»'r* » MtfW And faUl lO^dUng 
your owntflMl A-_>.«-«:M5rr', ^f.vpu >*»a^-« 
lOr proryjrr-, j/ 71 K *VO 'DNCO -THf. 

upr w Che **•<>;. jootrrr way of **\*kn; **-*r 
kurj aw »wiijr*»'% A atm lor * arte «»«<■ 

UrWf\ 



r«n » 



£W«0 

TXC Iah id <ar*< trnutv 
OMe *ju*»«li»«f ''W Ml 8 "' »• bOM 

H Latiity in irt«* nutkn 

Vl*ry »jr.ty 10 UC4« fU> svro^MH 

Aur.«»Mfi' jly r ir»rw»**\ OnV' r-B.r- 
fcffi Md MMM rVMH p'iV^>TH ftO- 
j^^Tts MM* lOJHJ »/i-T fUA ^rv#- 

ir/rft/rrrf] jro c jn Mst> t* irj* ro 

lAlttOU-d Htm 0*J*«IU»H* tOr.;y 

■ » nvBi ■ j 1 »» hh ■■■'» . * 1 ptm 



HlGMOUTM 

1 - H lupcrb - v'- 1 p-r*>c n 
lynthetlt p*txjr.*Tt toe c*v '6* 
l>v-i ^ppM*" *n 4 bJOic <onw 
i-.fi : V#ry**iycom* C - tv 
aKcrptfrttcd rnr,o> your co'.*c pro 
*y.i*m Wcyiai jce entc«co m 
phnnriK ffyj/toh *f tprH A Itwy 
UNjnd ihrrrfo*'^ vofJCulMy n 
unllmn«d 01r.it fun .1-11 
geco 'or ctXxjtxjnj* p^pv-r*. 

ONLY t 7.9S 



3M SCOTCH DISCS 
HA.00 m.*o 



irajjjmji. 



T«p« OjmIi Up Darvfcie 



< ■ M il If '**- . nl«i# ajrVT *1V-^ Mtprt 
ytXl W Katra* MT» P fCtX* «T turka* - 
*aaW—<h H >irA>|hwilr4AiaHtM 
■Uf r'.fa^^'irvinlipMAV^rAitli Ow 

a£M>jl vAwMir pyVOSS a laT a MWTi 4%4'WC 

■MrWn* «*rr • '■>■ p •■ •*%*. *»N«f nMrtq 

W In* utf-ir tam W&WWltRi tN-t h*0 

>| ( rtjrt\ X ;*• OPT 

irftrn.-n 



[XavtSf* * rcw a.tu<f t - tV l^trtW 

T«T*»»V%^*' ■•,•■ ' t***4,*JM(«4n«#4>4l. 



Warka<.%Kvar-<4-,u- k 4'L^ian 



&A TA K(OwMlli 




lOrMifKrraXCiijtM (,«j,| f**j «j*«i 
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MICRO CENTRE MICRO CENTRE 

smooi train, ivsikam nuMitwoti no^o 

worrcriTiniHiirr corrrniocr, ■MMMtMaat 

TMtlUlWI WI.'HHISH 



COMPUTER ASSlSTEO LtARNING 
JNFO STREAM ottiirs over 20OGUALlTYfcDUCAriONAL CASSETTES and 0!SKS 
for thn Spectrum. BBC. Election &CBMG4. wihSPtC'AL OH-tRSIortho VIC 20 

Our new range covers VIDLO CASStTIES and BOOKS on BASIC, Assembly 
Language and Advanced Programming, together with intoductions to forth. 

bcnoyapSAf! lo"'Wc l>.rORMATlON PACK to: INFO-STREAM (Dept YC06I. 



3SA Cruse Green Avenue 

welcome. 



Enfield, M.d.iJcsex. CN? 8EB. Export Onqulrio* 



Join The 

Commodore 64 Cassette 

Library 

I. All ilic laic-vi sSttacMC Kih>J S,il'i»,uc. 
2 thiW ,-in- price in hare: (I.5P per 

i;a>,M.-itu. i ■-. pftf I I " ,'.iw 

> \.> .li.nv-t pa Hift p| ti-M ,-jtuc. 

■). \lcnibct>.hip <1i.iryi- I'Mbimh. 

' QtaiCl r^^'al nimii 

Vrr</ c/ltt/uf in ftOH»t miffr lm Ifi ID> 

memhrtyUpfpe -•■.'.,•.■ \\l uir turthct 

,[, ttnh m 

Commodore <xi Cwscflc 
Lfbnurj 

iy Darrell \Va\ 

Abinudon 0X14 IliU. 

Tel. No. 02.15 2776«* 



VTC-MUSntSI 

Cartridge 3nd Casscne Backup. {& 
waysl to tape or disc using Ihe VICTRIX 
data booklet. Also contains 
information on *d<t'*ty RCSCT. SLOT 
POWER & WRITE PROTECT switches 
to your VIC-20. 

Sond C3.49 and bOp pip 

M, P.iikn. 57 Laurie Avenue. 

Forest Fields. Nottingham 

Ng8 1DY. 
(Mail Ordir only ptoaso) 



SINCLAIR QL 

Only £379.99 

QL COLOUR MONITOR 

Only £255.95 

COMMODORE SX-64 

PORTABLE 

(Disk Drive & Col. Monitor 

Built in) only £795.95 

PHILIPS 12 Green Monitor 

(Composite video & Sound) 

£85.95 

SINCLAIR FLAT SCREEN TV 

£99 95 

All prices include VAT & Fast 

Free Delivery (UK only) 

Please send chequcs/PO's 

to: COMPUTER PLUS 

45 Bridge Street, Newcastle. 

Staffs. ST6 1RT. 

Tel. 0782 622333 




**rtn jtC t»«-u>l nanvs atrsNtti c r*r«T'*" 

• iv*ar.Mi*V4ca»«lek) tjtcpvV^- *■*- .-•-.*. ^i^^^e-v' 

• W»t ir t^w^^a*i"ns t n0^4nr<^»4Wt«wPV«»rp 

4M*tc*4V f%«^iiy4'r*t<eMW^i"<ft<cirrOa«r^i > 

* ^itrnr/rckt^dti^^Jv^Vrrtir*.-*., :^K- »ti-ro% 
IrstjMdHI 

* tut} +•(***< t***** -*■****• ■ 'i*«r«» 

* ^.V^rlir^r0r^aiOr'^04<Lar*a«*^»y 

• <4Tnj»»lbrf-nC*^^AV*^4»-wn>.8«r"rvr t ivr.?roji*-.|> 

*rt%fc< r>a W to» > s>aVNas < j (n«a «•**. 

(&t«j«vf0iMWtik-->» a VkAUMV 

t.^fdrtfa**- #>wr, trVnVr «*"T *- ««4 Daw -Ma* «pU *«!■(■> 4* 
W^i^rVJIWWPipiCOt. Ua*4»aaM Ow^.O«3c«lCMCMrt> 
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TAPE COPIER 6 



M.iki kiwi essential BA< K-Ur COfMCt wild out second generation iVpio|wlajv 
I CUQCli Wllh I'k' v.»^: hi.i|iiiiu »»l jki'vi.iiii* »Mlh ih*ss t'NIQl'h adl.wiv'iil 
ialMK l»K Sjviimm only Makes sour old copier rcJundjr.' ' 
IK-.ils with fast lo.*U is * COflVCfb llu'tn 10 MMMal srvs'd for time tlansli i 

LOADS m program pamCONTlNUQUSI V evet m faen there rsaosotmdf^p. 

slioi! Iiiik leaden, larso'ilk-jalbc.ulcis.eu nvaktnftbc ptoecss simple and clfi-siisv 

t'sLT IlKlltllV 

Copes' ssiih \. kmg [Muy n u (sn 650004 i>\us| 

Extra featuies k- c <nictr.il header reader, pause, delete, abort, repeat copies. 
I I ] I rn.iitn.il 

i i>sl < >N'l ^ £5 iiu ;nMi!hK(|f sec bcknr) 



\1IHh vUllbfor 1 \l*r lt>l>KIVF IkWSFF.k 



4flKSpcctn*m owners with Mkro/Wala/DncdrnrscanNI >\\ inmslcrthe MAJOR- 
1 1 > oltheit proftianisliiKlisMils-iless. I.Kii'pioi'i.iiiis. • ih<^ ■ \mh I OW addresses 

s.is I63KJ) wtthooi acerl) IMPROVED p.K'LjK nnclhytess-tH>psplii it. ■ 
VAI. creator (rcdiHYil l.is«ordl>\ Imm • bytes m !*CC*) miikill. male irfetMc.CtC. 
etc ) 

loir.inskTiromt.iptsoumiisui.tiv.Tiiii,- pett y aissl'nes ) t ran sfer the co nv e n ed 
bytes MDtb lot WDIh) has ihe program emn; JKN ihc tools in .(<■ iIk- 
niodrtmtions to r.ei Ifccffl ranniD| vit > i .ii«. h.is i\it.« pfofmm lot »-.is\ muliipU- 
erasing, iml TRUE cat. I Ins base j new manual with example transfers and 
exercises. 

This wiilely aivlainu-J program (s<x- Your Spec! No '< pl-ll is I.SM-.N I I -\l iImhi 
WC some to u.insirr MOSI .it sour ptttpatui to your drive Tis it and stv tot 

s.>iii^-ii — no risk! 

MUlbiWOIh tor dm- or VValadnvt omnctst ei<sts a mere BM9 

As an EXTRA option io convctuenil) trartstct converted hvtcs. with inn 

ntuicr reader, option to .iitci ptojuam M.iuu-s. STOPS pnagrarm. etc. we have m i<- 

.,t D(fm m iiii\» i .•( V/afatapcat Ct(f« ttra&dmc) careen (MToom tv supplied 

on same tape .it K'r* lot an extra l\) 

I 'PDATI Nl KYIO-" OUctHtomenean net the tales! rcraoa ^n nay produe! with a 

O reduction hv lendiiti' I'M I Vl'l mils. • SAI-" (laicc) 

\i I PRODI I is< VRRYOUR MONEY BACK (.(AHAMl.l (not updates) 
OVt-.RSLAS: adU ll limine. iJ others loi cadi pnntiM SAI loi enqtnrics 



l.K.KM. t>r.PT YC. 10 BRUNSWICK U0NS. CORBY. NORTH ANTS. 



AMSTRAD video and power extension 

-lead F9.95 line p&p). Amware, 43 

Mdford Court, Gale Moor Avonue. 

Alvorstoke.Hanis.P01??TN. 628 



3FCCTHUM MARKDOOK (««K) 

Atwttieedier'smefttiooa on 

computet . Holds ail your cUite*. 

essay updated: auiomai-c tow Is. 

[w»r»<st*o'*t.o«fSe'«olns*f»!. meanei 

S giapri v utc H SO 

Mmtoi Calnaara, OT 6<«h Ro«d, 

M«l(o< 1. 1 J«M-*»lrf 
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SPECTRUM 48K 

11 M> Chjii^ons, a>l^ii Fl<k»J. I ur>* r.r*ti» |i'X*s 
Ll ». >n«vc. Kocn>< Kan^a. !U^I»I. Wtvci Man 
■Mr On lh» Odw. Cv» o( 0».- WwM Cw> rnMtalt. 
(7» Cam«K. Woo IVvmixi. Cafprt Cap«s 
hMHW, t*«fd# OarM. Otii^aft't GflM. Kia^a. 
if AVlhf lightospg lneiH<lail<>«l'1*Ki 
iAW|W w.tiw SAT tof XT 



*r.\, 



« V«Io<1j St |U«*hur.. I,« 



OO YOU write your own programs? Want 
to know bow to turn them into money 
mokets? Send SAE to 33 Marlborough 
Road. Manstidd. Notts. $IS 



SPECTRUM KOPYKAT 

Simply the best CoDvofl any 1648K 
Spectrum program it a* eaty •■ 
LOAOing 6i SAVEing your own 
exog'tma. Even unstoppable ptograms 
can now be backed up onto a freah 
tape. Only £4 95 

fT CAN EVEN COPY ITSELF 

NEW 

MICRODRIVE KOPYKAT 

Trentfer your cassette based soltwa'e 
onto the ZX Microdrive RELOCATES 

programs, Stops & rcvcols programs 
ESSENTIAL tor MJD transfer. Only 
C4 9S 

Both with FREE Header Reader 
Despatchod by Return of Post 

MEDSOFT 

PO Box 84, Basingstoke, 
Hants 



Qualify div.cMjnt soflvv die fot 

AMSTRAD OR MTX 
inc Uwlioy Ain-iolt. Kuma, Level 9 
eg Snowball 9 9S 7.S0 

Scnnt7pstamp i SAEto: 

RAMSES 

1? Winsley Rd. Colchester. 

Essex.C012DG. 



COMMOOORt tjpf-lo-tape b*± up Dupli- 
cates any program, needs two C8M casset 
tcs sopor ate from com putor. leavns compu- 
ter fnaa, Monov refunded if unsatisfactotv. 
Dotailsctc, Wigan 22XZ9. f20. &2Q 



MSX USER GROUP 

ll you own an MSX micro or arc 

ihiukirK) ot Inlying one, send SAE for 

details ol new. independent use 

group 

MSX USER GROUP 

1 4 Moor Street. Ormskirk. Lanes. 

601 



RETAILERS 



For fast speedy distribution service contact 
Drake Distribution on 0752 500951/2 



We can offer you: 

- 24 hour delivery in UK 

• The Best Discounts 

- Starter packs available 

■ At the latest soltwarv 

- Personal weekly dolnrery service throughout the UK 

■ Ft pot enquiries welcome 

• 48 Hour delivery can be arranged 

As retaders ourselves we know the titles that sell Phone or wrrtrj (or a price Is: now . 

DRAKE DISTRIBUTION 

Unit 45, Enterprise Plymouth, 

Somerset Place, Plymouth PL3 4BB 






&lTiT\MIT 



CLASSIFIED 



ORDER FORM 






k 



Classified Rates 

linoga: SOp p«r werd (Min JO words _ 
orepoyabl* 

i«sap* ed wa W U KSfl 9*&vtd c pmpJai* ir»* iorm 
ptavHd In MOOT CAPHAXi. fvnm nuvnfcv 
ipvntr oi 2 «worxt« No«# and otjdfit to b* 
po*j lot J v*md tn <xt**r*,ntno<\ r Bo , Nvr^wf 
d rWOtWMf «* t* OO mwiro 

Display — rales per m *n 2scc) 
Onamieriion if. 00 

Thr«« insertions if. 70 

Six Insertions tt.H 

Twaltns insertions Ct.00 

(ksiUmy t&frtiitts tftoutd ptQvtO* stwj'e 
copy anerpreravapry /esennt s&tce 6y pnone 
<0f4$t 30X1 

Method ot Payment 

Choau«t etc. should be made oavobie 

to Bueineie Press Intamaoonai Ltd. and 
crossed I enclose herewuh 
cruKjue.PO for 



Please debit my Access. Vila Barclay 
Card Amorican Expreu'Din«is Club lot: 

a j L>olo« 



Please Insert the following advertisement In Your Computer Classified Section 




Z'A^H 



No. of insertions required r J Box No. required YES/NO 

NAME ififetit rncA/de mmtin 

ADOKSS . 



SIGNATURE 



Post to: 

Cut Out the order form and return 
togettier with your remittance to 
Classified Department. Your Computer. 
Room H2U. Quadrant House. The 
Quadrant. Sutton. Surrey SM2 5AS 
•Oil 661 3036 



Payment by credit card please state address card is registered 
Daytimetel.no 



LINAGE 



£10.00 



£12.50 



£15.00 



£17.50 



£20.00 



£22.50 



£25.00 



THIS FORM SHOULD BE RETURNED BY MARCH 25th FOR MAY ISSUE PUBLICATION 



Cotnptny RaO'lCtd Nutnb*i. ISI53? ICnglundl Aayurerer/ Offic*. Ouar/ranr fVouse. Tnm uVraoVanf, Sutton. Surrey SM2 5A$. 
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Hot* 
lines 

Acorn Computers 

Toieotioflo Cambridge 0223 2101 1 1 

Atari 

Telephone: Slough 0753 24561 

Amstrad 

Telephone: Brcnlwcod 02/7 22888* 

Commodore CBM 

Telephone Northampton 0536 20525? 

Enterprise 

Telephone; 01739 4282 

Oric 

Telephone: Tevefsham 02505 5141 

Sinclair 

Telephone: Camoccloy 0276 68531 1 

Tandy Corporation 

Telephone: Birmingham 021 5566101 



c*t: 



Toshiba 

Telephone: CamoertCy 0276 62222 




Local, national and 
international micro 
events are updated 
here. To publicise 
your event, phone 
Paul Bond on 
01-661 3472. 

London Festival 
of Computing 

Organised by Al.CC and Intcr- 
Action, together with the London 
New Technology Network, with 
Gl.C sponsorship. Takes place all 
over London from April 9 to April 20. 
Includes seminars for businessmen 
and a special venue for handicapped 
people at the Tara Hotel from April 
14-19. Event! all over London, 
Contact organisers on 01-240 8206, or 
write to 99 LonRacre, WC2. 

Microcity 

Computers, Business Systems and 
CxMimiuiucMions Lquipmcnt Exhibition 
takes place at the Bristol Exhibition 
Centre from May 14-16. Organised 
by Argus Specialist Exhibitions, 1 
Park View, Bcrkhamsicd, Hertford- 
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Pau/ antf Daw'd Cunningham were the two brothers to solve 
Melbourne House's Sherlock computer adventure game. They are 
pictured here with the runner up, who shot himself after receiving 
the complete range of Melbourne House books and software for the 
CBMS4. 



shire. Telephone 04427 73291 for 
more details. 

Northern 
Computer Show 

Takes place at the Belle Vuc Centre, 



Manchester from April to-18. Busi- 
ness users only. Not open to the 
general public. More details from 
Reed Exhibitions, Surrey House, 1 
Throwley Way, Sutton, Surrey. Tele- 
phone 01-643 8040. 



ALL MAKES 

OF 

MICROCOMPUTERS 

PRINTERS 

PERIPHERALS 

AND 

SOFTWARE 

SUPPLIED AT 

DISCOUNT PRICES 



MICR0G0LD 

UNICOM HOUSE 
182 ROYAL COLLEGE STREET 

LONDON NW1 9NN 



Telex; 295932 UNICOM G 



Tel: 01482 1711 
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FAST AND FURIOUS 




ALL ACTION ICE HOCKEY 

SLAPSHOT from Anirog is a two player, fast action, ice hockey program. Also 
in this thrilling game there is included a smoothly running speech synthesis 
system of the very highest quality. Before the actual game starts each player 
must select an international hockey team to represent. After doing this you 
must quickly and skilfully manoeuvre your man across the glistening ice 
whilst your other team-mates move automatically around the rink waiting for 
you to pass the puck to them, if you do manage to race past the opposi ng defence 
then you have a chance to shoot for goal and score. However, you still have the 
goalie to beat who is able to dive in all directions. Also included in this 
amazingly quick and totally original game is the ability to actually physically 
body check your opponents. Never the less, do not be too aggressive otherwise 
you onulri incur a "roughing penalty", resulting in a faceoff in your own end. 
giving Hie opposing side an easy chance of scoring. Also other extra features 
available include: Pause mode, and three levels of play ranging from fast to 
slow ;is well as a re-start option. Slapshot from Anirog is a totally original two 
player game with lightning fast action never seen before on the Commodore 64. 

Two J.S. Commodore 64 Cassette £8.95 Disk £10.95 

Trade Enquiries: ANIROG SOFTWARE LTD UNIT 10 VICTORIA INO. PARK VICTORIA ROAD OARTFORD KENT (0322)92513/8 
MbiI Order 8 HIGH STREET HORLEY SURREY 24 HOUR CR r SALES HOR LEY 02934 6083 

-^-^_. *» ; -i— i 





imagine Software is available from: 
WQOLWORTH \\H SMITH ^HaaSra,LASKYS,Rumbelows, COMMT, GREEN! 

Spectrum S£| os and all good dealers. 



